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1 2Fftg#«ftS£SW 

1.1 

asm^assmsaamt as 1 ip jMAgffiftttAAim 

as 2^ggsitiiM ip aaas® Aira/m as; 3 

asms ^a«as 3 

mmmmm^ mmmmmm 

ttt^. saas i cache AAAimjT 

mmym-, as; 2 ^mtmm^mr cache a®^* 
m&mmmmym, as 2 

* aa^a^immiA; t-aaas 3 m&m 

1.2 

AS 2F AS^AMXAm 64 A: mips hi tXAilAMTt£iSMA»SJA JtftH 
$ PCi/PCi-x ^ 10 m'\^o AS 2F AltA^fc^Afttfcl'JM&ra&^AaSTO, 

MAS, {MAXfAA^A&MAMMAJ&AAiiM ASilfiaAliT^iASJiiMASo 

AS 2F Affl 

SUMAS SAAXIfc:® AAMA^i&iT AAA° 

SLMAS&AMSWA^SAAfMA WA^SA 

AtfA war (i^jnA) waw (C/joS) fflA, SAAMSAiIbtA^ ASl Afif 
^MfM, AS 2F AX'JM 64 . 

sjjAiJfMXM h-ASMTIC t^-SAASMSAMAAfMA AMIAAAMAfiMA, M 
AT RAW Cam) fflAAjiBAM, AS 2F W-A 16 JXAAAfT® iMR-A 16 A 
ASASiaAfflASLAAIT SMlMA 64 A A Reorder IACJ (ffS ROQ) MAStMI 

sa^a^m^jaa^jt^m 

AJfflATi£B APIS, AS 2F SX) 16 *X AMT a MUlilBlM (Branch Target Buffer, fffj 
S BTB), 2K A AMTS A A (Branch History Table, MlBHT), HAAAMSSW# 
Xt (Global Histiry Register, AS GHR ), A 4 AAS I CASA (Return Address Stack, 

asras) mtmjwx 

AS 2F ASAAM^MAif ASWTiiliM^A/XiiA^Ao AS 2F AMI Cache 
A 64KB AAA Cache A 64KB AIM Cache £1$, Jt±S Wl Cache AAA 512KB, X) 


AAASTSSAM#T>i)APSAfI 
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2f jesd79-2b ddr2 

interstkm&tt® 2f $ tlb w64is, ^srt 

X . Afcft 2F m.J± 24 M lAliA# lAX'J XRSM (Miss 

Queue) ms cache, mmx?m 

lUXlXf (Load Speculation ), AAr (A (Store Fill Buffer) Xr Uj # : \)t f t\tc tX o 

M 2F WM y h^*siAfbtP#^M y h^*JAfetP#o fmt 

mwm^mkn 32 mu 64 *Ab4, xr % mu 16 simd 

4b 4 ° 

amf fpm, xrn, «, aiA, im 

#i§, Mf9|, ^-«7jc^»T^ffo 

• EXlflliiAI r]4b 4 Cache ^PJh4 TLB, $HJ4I4b 4 Cache 

*n*!4 TLB M'X, m. 

• ift R |R] o 

• tWMtX^ir fX 2 F &<j f*j 
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Mo 

mm^-, xesmp mmmmMm^, wmm^&mm Forward &mmn 


E$5t)ibnP#o 

• %kXcikym\m, Reorder vxmmmmmm^XL^mkM^m'itR, m 2f 

XT ’ 4^AllXJtB4MXfciifXf Atffl RiMlkRl lAlIX 

xmMwmxwimv 

®4§3£6A#ltflH4SA Cache m 1*1# = 

±^^^Jb4W^7X^1, MR— X^M^MbAa MA^iA4b 4, if.XAuA 
MiA#£f4, £4A«l£«#fiA M 2 f^«iXjSMX 3M 1-iBA^o 


MMA^JAAIS^AAWIIAA 
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Local 10, GPIO, ... 


m 1 - 1 1&&2V \mmmm 


1.3 w&mfr3cffim 

2F filf'im,/XII,/A4 X?h'/ nt/K15JP$fi > 32 ^ 

"ft Cached. ^ 2F Cache TLB (ffi$UTLB). ^7 

^bcMjs, Tag fM«Ta g \m%%mf 

fro Cache R&RR 17 —^ Cache ^iBi^lRlitTU 

16 ITLB TLB fthf Ho ^ ITLB ^707 2F 
7c± TLB RRmJt ITLB, TLB 4 1 tfl^ TLB MR a 

a —w 

Rnumto RmMftm^imRmMTj&mmm-. Likely 

Likely ^#$1#^ 

^lilBHTSiW^ (BTB) itKMl7M:47 (RAS) 

Mill Sfeiftilho 

BHT^-7 9^6<j£MJ77W#^ (GHR) ^P-7 2K (PHT7 
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Aft 2F 




mtSMAA^ft 2 PtMW^iA 

16 TO BTB TOMI^#*$f?BAlft P m&ito TO BTB fTO$ffpB AWTO 

mmmi±, tnw. ATOrnw, M»Mf 2^t 

5fc$#£fco 

MIPS Call ft! Return ^A, ffiif (Jump and Link) }fA 

*R jr31 £fA&ft MiJftftWMlHP Aft 2F 4 TOM0iMA5 RASo 
Hg&t Aftt&'&lft PC+ 8 ffiA RAS, jr31 }ftAPt#ft RAS iftTOft jr31 ftj P 

^i-feJtih o 

Aft 2 f to— t, HftftaAMiWAft 2 f itoa 


TOf#TOTO#l§MAAil±fto ftATOfl^ftTOTOAJITOBATOTOA 64 TO 

A, TOm^MfAlftira, Aft2FTOS^TOTOft 


1.4 

Aft 2¥\mmm^im7s^Wifn^n^^, 

ft A 64 Jj3 o Aft 2F IftiftMA 64 A (Physical Register Mapping Table, 

(TO PRMT) AI£##JStf#^ftl^^W#llfP^B&lft%JA 

Aft 2F ^TOtf3^#«^ATOHA>lfeTO^ft—A: map_empty TOiK 

t/STO^TOPTO MAP_MAPPED TOiMMTO^B^TOBftlTOBTOTOTO 
0, MAP_WTBK TOiM/STOTOftB^TO, MAP_COMMIT igAiKtiS^#^ 

ftB^lTOft»«A 0 

TOft^SAftrTOift TOtHAffiTJTOJ< prmt ATOTOAlftMAiJIA#^ 

SRCK SRC2, TOAP+ftTO^ DEST TOTOTOt/3STO^A PSRCl, PSRC2 ftl 
ODESTo TOAPtftW#^ DEST ftffi-AlftAft MAP_EMPTY &<J—Af/S^##l 
PDEST, §rATOtlS^#TO>lfc&6ftA MAP_MAPPED= 0 PAM PRMT A PDEST 
of#ln? DEST iftJRlPlftBftjft' ° 

ASft prmt TO§§PRt®TO#iTOB&TOTOP]pp, Aff^tTO 

-MATOHATOTOfflTO £rH^TOA a iTOW#^ srci 

AB fifj p (tfj W#3I DEST ffl 0,0 A &} SRCI >TOl»3^##ITO B HrATO PDEST, 
MA a kk prmt ASM psrc i . ffl 0 ftjHAJM/TJ PSRC2 ^r odest 0 

TO$#HMAA, t/STO^A PSRCl, PSRC2 ^R PDEST HP^TJIAJbAA^ 
TO SATO SRCI, SRC2 ^R DESTo ftftt/SS#TO PSRCl ^R PSRC2 TOTOA 

ODEST TO#A ROQ ft, 

#£A 

JaAftlftP# iltftAlft PDEST *fM PRMT iSTOA MAP_WTBK, #AiKS#^§ 


ft A Aft ft TOft lift ft ft #11 TO 
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AASAHA UAhAS PDEST X'j^VfKj PRMT ASA MAP_COMMIT AS, ODEST 
MM&} PRMT Ai£S MAP_EMPTY 3 SASMb4§tAM£^J S lSA#^§ PDEST J& 

A£hs«&, 

AiTA-Ao 

1.5 

. as 2f 

A AARA'SJb AMPJA AfAfliSi; ^ASb AAIIFI^A^IIj^o kfr ISA ia Si 16 I® o 

nm^m^pRMT £hh 

S& PRMT WfflI^SfFIS&S7t^-£?, iJA^AiiA^gSi^iiA SAA^SSi A 
IciEAASklll BES$I Forward SSjlES @ feAA^fASfiSAilSfR 

ifcMntHilj-#?o Forward At£A 0 A.Aijjf &A #> AAAt£ A i I1 A 1 Afill#lA' 

^PMSfef^, III Forward 

feAAIflA o 

£rJIA 

«#§ “^” MASS AM. 

AS §3 Si A A "A AGE iJsScAiBSc^H ASSf AASliAiF A EFJ “Sti?”° 

. AS: 2 f W-A 

AASA 64*64 o AAA#»W 3 AASiiPW 7 
Ai^SlP, A A AFUl ®;n 1 AASMR 3 AliSfiP, AFU2 ffl \1 AS 
^PA 2 Ai^ftP o iAAW#»A 3 AS^mP A 7 Ai#§P , A AMASAi^SSS 

ffl i as^pa 3 a^p. ijjjnm-mn 1 as^pa i a^ipaasama# 

ISbAo AASfl^A^#ffll»M#MA, $R MTC1, DMTC1, MFC1, DMFC1, 

ctc i a cfc i im as. 

#5?ISb AA Branch and Fink Jh AfitlfM/Tif Taken ASA^f AIA 

#J SiLA^#^§i'l A Mfhlft—IaiHiiJ AS^fitfSb f Sift#. 

1.6 

S. AS 2F ASS'AS A SS afui A afu2, WASASS fafui A fafu2 0 

AS AFUl ASAAAM, iI$tig#A AS, S$A Trap, M^AAAo FAS' AFUl 


P<Mfln*A>y 

/LoongsonX 


SSASASSAIlAASiT PSAS 


Loongson Technology Co.,Ltd 





jfeS 2F 

Mrm^ i tA^HA 

XiA ALU2 W>M tA$A VXAWt&^n'ko aeA/A/AAA 

M /KUffA AE:EA4tt; A A PA/A AH] SRT -f?-'/A> HBAAl/KHiHA 
IHUA 4 ttSlJ 37 ttA^; ALU2 Ml |AJb4* 1 

#A falui ]AHt/¥-H?ApM> /?-A^HA> if-AA^P (MX ffHtlf 

M tX$A FALUI [Xj ff \A A f?- A A:AlX#X o 

ixa, fts$t#x tm> mm^ub, 4&, 

HP/AllPM. H^Ai^/A^ /A>AAt)P (M) MiSA 6 ]H° 

/AA FALU2 ]AAT4AAApM> HXA^XA, HXA^dJP (MX HXAPIXA> /'AAAFXAfS 
ffX AHXAAllPM. J'AAfU/A^ I'AAfUjJP (M) ABXif/KSfA MiKA 6 #X HXAPA/A 

mm^jfmmsKimi, a#^M7K#a, mmmm^n, xvxma/xapaa 
mraa4 m 10/17 ^m, tjmhia 4 m 16/31 

^JMi mips m^AflAHA bp 

A 64 ]%IXigffiJi&±PPAif#WA#4i^A (2JP, M, fH^HiPX AA, ??AXjt£^P 
#&ffiiirM& AAbXWXM (FMT) Mi 8/16/32/64 A: simd AAbX° 

1.7 fg^^^SlReorderp^^lJ 

2FX, SLAXt'fXXAA, {SWiX^HX Reorder pa 

M (Reorder Queue, Mf^ROQ) XA W\ 

tlfX^AAAX/[Hljn , ROQ fAMfMjX/A)xi*t 
AXEAuAo ROQ LA IdlBtWIft 64^4-. 

^5^rA:/l£^i? ; li ; S'np'^iBtlt0A : ' : £iAAfA®ii!i(l'(irdlll/l'tl2MA ROQo lAlAAiAtif^BA 

ROQ_MAPPED ]A&o ln4 v AI"IJn, ROQ ROQ.WTBK, XXXlirAA 

X ROQ_BRWTBK ]A&o>|A&A ROQ.BRWTBK 

^AHC/U^b^, AfElA^BA ROQ.WTBKo ROQ.WTBK IA&PPXbX^A ROQ 

ROQ —nmii£PUiJ3U:ftJ0& ROQ_WTBK PDEST 

A ODEST MA A A A ^ A AA #XA$§ iA pdest iIWlMAitlM^Ait odest 

XfPMIX 'SaffiAiXAPAXiJffim^ Store A4AtA 

ATAlilMA. A^4#iA3ifMAaAMAhBAlEMAJF.SiB^A ROQ 
Ac AAJAIbXjAiA ROQ lAPAAXRAiSAAJAAS, IEMAJ1@> MAJb^PH PC{i# 
MAff JAS^JBAlA CPO $A^§A, AmigMA^MteMA^afMjA^APiifeiihjtJiJ 

nmnm pc a° 


P^wWactby 

/imngsonX 


AXAXAXKAIBAAXAPHAfI 
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PjMsraibv 

/imngsonX 


1.8 


pc ft, m^imm^mmi Taken 

b, ^nmmmmo &&%%&& jr*b jalr 

^ltriIil$t#^^H1t^J?XfH^^ffl5|tfiIE BHT> BTB, RAS 4P GHR 


BfAARt brqid X4»±ASBiiAA X'JB^AAfwA", S^iK^'t^SPA^Jt'^fi 

B, g Blft BRQID SMiMt^IJAbA^ BRQID 

1.9 

XfeB 2 f 2f 

%m Cache X'\'^% 64KB, Cache %A'% 512KB, iAMHM4l©c^; Xfcft 
2F BAlllhXT DDR fAj^lSfUd^^n; 2F fifj TLB 64 IS, AfJ])i 

2F ffiji-A" 24 8 m^Mk 

^4EiAf?fB AAUAfAAlX ^PIALJll Cache > Load fsflltAlTXP-^B 

ifcf5 2FiA#ft7XH^ v Xj4 0o ^ltM7X^fEiA#i#^^lt5lJf-feJtltig#§P#jn, ^— 
ttiafli&ilhis^^fAif^ititiltAAEiAtAi AciiSJ TLB 4R Cache; H—TLB fEitiik 
itlt^^^JfijtjtlhfifjrHlPAiAfn] Cache; TLB 4R Cache l^iAlXl^nlPlAt A! Cache 

A 1 AASSJiA#PAAJ; % 0tefEit00. 

kfeB 2F ^#MJPAf£ffl 40 ftititilh^p 40 fv.MAM:, Mil—A^ffl©c&4 TLB 
TLB 0.B—A" CAM APA v Sff A" RAM 

^^fttJiiK^^fl^^Wfio Xfea5 2F m TLB W 64 M, ^Rm 

b^-a^k^-ambk. ifcfs 2 f m tlb b 

^jMAtlb 6fj^—TOJn—itfA0WA4ABMH:9:B, itA 
«Ia0M^0M40t° 5f#«^afM^iAfATLBPA, ITifiWftmAa 


fkBA:a5Af4fA4XMAA>LtPSA0 
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AS 2F 

fcnJLAASAASA^it 

7JMS Erl ft TMTffiS WS&M- - 

AS2Ffi<J—Cache W 64KB, ±AAAA32AA, A/AI 

ig Cache ^ffljtj&ilt Index LA77t)IliM: Tag LAS A# A ftj Cache A TLB 
29$» ft A Cache 16K AS (^RAjtAllft 4 {#), jtiAtlt Index ftjMft 

(13:12) nj nfr Tag , ^fp^l^ffl?fflSjS^lfl7(Page Coloring) 

sEitiPKfltl^K^H 16KB l^±)M^kMM± Index ft^A—5A7M° AS 2F Cache 

RAM. ^Jjm^ Cache iAl7S^> AS 2F tEAAS 
512*256 —MS- Cache ASHA 512*64 SSi7SAH#&AAfRS7]nftiS 

!t LAI^HK Cache AI'hI/ASo A Cache RefilL ilSlhASA Af u J Cache, 

Cache ^Pyft^N, Refill 

#M A IN S HI J7Wm PAAS^. 

S 4? IS SI A AS 2F ftAliS^^lS ; tJFlAnB'f7° SiBTIcjilA 24 ASJA'fTAiN Load g£ 
Store o SM Load 4R Store IX fR £1 A Hi A PA X 0, ffiAiAAlAS ft I^SilSMAft 1 1'AH fill 
A Aft AN iftTAASJHH Cache A'SPAftAIXftAH^AA Cache A 

fp«atfo as 2¥& cache &, wmxwMmmM 

iNfflAo MAXSHASSJBft ffiHAfeilt fft^S 

mm\m\^m, an*! 

—^ Cache A^W®(JB^iA#^fP^MAA^PA^J (MissQueueN AAAASft 
Iftft Cache, It® Cache, LI ^ Cache, DDR F*3#^$iJ2§gP, LA A SysAD 
PAI'hA Cache AAHSIuHift AIXSAAiftZl^ Cache, 

15 Cache; A22|g Cache iftN XSAHAft/lST—tSAfitlilSiTPftTE 
A^AAUcP, A®SlAEftiftNS;lft:H022|glAA—15 Cache 0 AS 2F IN A$(IAA:ASf7A 
$tft/AS (Store Fill Buffer) {if A, BPATLAlGAASIX] — Cache :ftlNft/if SASA—4tAl 
h£ AM A Cache ±A , M A 7 AA^ BAtATAS ift o 

AS 2F Hh£7ft±S^ Cache, 22^ Cache flSftAAS 32 AS, #a 512KB, A 

mmmmmm* as 2 f s 512KB 22^cache ft 64 a 1024*64aw ram ±aas, 

AAH N Cache BA, A HIT Aft A RAM ft o 

AS2F N^IIAWftAI£»Wi£iftlftDDR2 SDRAM PASAA)§(JESD79-2B), 
ATSSA 4 Afffl ft# Bank (ft 4 ft DDR2 SDRAM ft Aft AAA), -SAW 15 ftW 
(13 AftftAilL&tisTR 2 ftXg$# Bank &HA AS 2F fttP^cW ft#©ftJH 
Page A IS^Eft AS-#Sft#IXfA ftAISHiftM Open Page 
/Close Page AlAAAJAPtl, AffitSTHiHf Am SABA 


P^wWactby 
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1.10 ^4^ 2F^^/Jn^ 


ifenS 2F 64 0£t<]\ SU^^f ftj RISC MU, ^5f MIPS III 

m cache 

(£P#PllS Cache> load MK #Mf%) t±—^ Cache> 

DDR2 lW®ffjlJ» 10 &m, io m±J o 




Loongson Technology Co.,Ltd 






2F 


PjMsraibv 

/lmngson\ 


2 2F£hS«^il® 


^CPU^#P^-#r32^6<J^^, 

m 2 - 1 ^, nM\im^ d-M), a-M) (r-m>. 

I-Type (Immediate) 


31 26 25 21 20 16 15 0 


OP 

RS 

RT 

Immediate 


J-Type (Jump) 

31 26 25 


0 


OP 


Target 


R-Type (Register) 

31 26 25 21 20 16 15 11 10 6 5 0 


OP 

RS 

RT 

RD 

SA 

FUNCT 


m 2-1 CPU 


OP 

6 (4S)f fiB, 

RS 

5 mm «« 

RT 

5 & a u ( m/ 0 m 

Immediate 

16 futSPlfe 

Target 


RD 

5 (4 a w#4§*^ 

SA 

5 

FUNCT 

6 $L$}ttML 


WT/ug.: 

• Load and Store 

^rW®ao 

• Computational if WM^ iff A ^ iff J[f'/f#if o 

(R-M, ) m& 

(I-M, ^rja-^jffr^-^ieii^BPir) 0 ^2F»iS#l 

Hi Wj hi id lo $#§| 0 
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as 2F 

• Jump and Branch &W&&mmm% 

“Jump (@fc$f)” (J-4^4 R-M). PC (XI4if») XS4MX4 b 4I«4 "Branch 

(44r d-M)o 

• Coprocessor X4&S4I ^444114^ I- 

owas (Mmmm) »i«i 

44 (444M44) . 

o ^&gi& (cpo) m cpo ^444441^ ft 4»a44o 


PttfereSfc 

/Lnongscm\ 


2-9 ft 0 

i ^&g4& (cpo 44444444\ 




44444P44444Xt44. mWo P#4^44^ 


• Special #^tR4^h£4^BI4XP&44£i4o S:®tB41i44R-M&4 

• Exception 44£f44M«f, 

i4444 v 44 R-M4R i-MXb4I§-4° 

m 2-1 3 m 2-9 m&T &i 


2-1 cpu 4i4il: 4444 


OpCode 

Description 

MIPS ISA 

LB 

4X44 

I 

LBU 

4X^Xf444 

I 

LH 

W4 

I 

LHU 

4X4X4444 

I 

LW 

4X4 

I 

LWU 

4X4X444 

I 

LWL 

4X444P 

I 

LWR 

4X^-4 a 

I 

LD 

4X4X4 

III 

LDL 

M44a 

m 

LDR 

4X4X j t- 4 a 

hi 

LL 

4X144 4bJiiliit 

i 

LLD 

4X+44^4X4a4h 

hi 

SB 

444 

i 

SH 

444 

i 

SW 

44 

i 

SWL 

4444P 

i 

SWR 

444a 

i 

SD 

44X4 

m 


44aS44K4II#444PI4g 
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OpCode 

Description 

MIPS ISA 

SDL 


III 

SDR 


m 

SC 

$t&&# t# 

i 

SCD 

$f£&# 

m 

SYNC 

mt? 

i 


2-2 CPU |f44l: Jf^4 (ALU jfcBPgfe) 


OpCode 

Description 

MIPS 

ISA 

ADDI 

ipjiBPit 

I 

DADDI 

tip^Cr^BPlfc 

III 

ADDIU 


I 

DADDIU 


III 

SLTI 

'\myLwmm 

I 

SLTIU 


I 

ANDI 

^5lBPi[ 

I 

ORI 

^BPi( 

I 

XORI 

^^CALBPir 

I 

LUI 

$d£BP$c?iJ]Si& 

I 


2-3 CPU II4A: Jf#?t4(3 mm, R-M) 


OpCode 

Description 

MIPS ISA 

ADD 

flP 

I 

DADD 


III 

ADDU 


I 

DADDU 


III 

SUB 

M 

I 

DSUB 


III 

SUBU 


I 

DSUBU 


III 

SLT 

'-hbPi^B 

I 

SLTU 


I 

AND 


I 

OR 


I 

XOR 


I 

NOR 

iSHH 

I 
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Art 2 f 

2-4 CPU l&4 v ^: 


OpCode 

Description 

MIPS ISA 

MULT 

m 

I 

DMULT 

MAM 

III 

MULTU 

aaam 

I 

DMULTU 

aaaaam 

III 

DIV 


I 

DDIV 

MA& 

III 

DIVU 

AAAV& 

I 

DDIVU 

AAAAAV& 

III 

MFHI 

A hi 

I 

MTHI 

m 

I 

MFLO 

a io 

I 

MTLO 

io 

I 

MULTG 

ifciS 2F ffg 

GODSON2 

DMULTG 

Art 2 F AAM 

GODSON2 

MULTUG 

Art 2 F AAA A 

GODSON2 

DMULTUG 

Art 2 F AAAAAM 

GODSON2 

DIVG 

ifciS 2F P4 

GODSON2 

DDIVG 

Art 2 F AAV& 

GODSON2 

DIVUG 

Art 2F AAA^ 

GODSON2 

DDIVUG 

ifcft 2 F AAA AAA, 

GODSON2 

MODG 

2F J$M 

GODSON2 

DMODG 

ifciS 2F AAMWL 

GODSON2 

MODUG 

Art 2 F AAA Am 

GODSON2 

DMODUG 

Art 2 F AAAAAAm 

GODSON2 


2-5 cpu m^M: fmwA^\ t4 


Opcode 

Description 

MIPS 

ISA 

J 

mm 

I 

JAL 


I 

JR 


I 

JALR 


I 

BEQ 


I 

BNE 


I 

BLEZ 

AA-mAomm 

I 

BGTZ 

aa o mm 

I 
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Opcode 

Description 

MIPS 

ISA 

BLTZ 

xxomm 

I 

BGEZ 

xxmmx o mm 

I 

BLTZAL 


I 

BGEZAL 

XXmmX 

I 

BEQL 

Likely mm 

n 

BNEL 

Likely mm 

ii 

BLEZL 

xxmmx o jmj Likely mm 

n 

BGTZL 

XX 0 U Likely mm 

ii 

BLTZL 

XX 0 U Likely mm 

ii 

BGEZL 

0 JfliJ Likely mm 

n 

BLTZALL 

'J n tP 0 jS'J Likely 

ii 

BGEZALL 

XXmmx 0 m Likely 

n 


2-6 CPU Ih4^: 


OpCode 

Description 

MIPS ISA 

SLL 

'imxM 

I 

SRL 


I 

SRA 


I 

SLLV 


I 

SRLV 


I 

SRAV 


I 

DSLL 

im-mxxM 

III 

DSRL 


III 

DSRA 


III 

DSLLV 

nj 

III 

DSRLV 


III 

DSRAV 


III 

DSLL32 

32 

III 

DSRL32 


III 

DSRA32 

32 

III 


2-7 CPU 


OpCode 

Description 

MIPS ISA 

SYSCALL 


I 

BREAK 


I 
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jgft 2F 

: 2-8 CPU 


OpCode 

Description 

MIPS ISA 

TGE 


II 

TGEU 

xn^mxxmmxm a 

II 

TLT 

'bxmx 

II 

TLTU 

xnm^hxm a 

II 

TEQ 

mxmx 

II 

TNE 

xmmx 

II 

TGEI 


II 

TGEIU 


II 

TLTI 

AftftBPItPItA 

II 

TLTIU 

4'Xxn^mmA 

II 

TEQI 


II 

TNEI 

xmxALmmx 

II 


2-9 CPU Jtftll: CPO lift 


OpCode 

Description 

MIPS ISA 

DMFCO 

ft CPO 

III 

DMTCO 

ft CPO 

III 

MFCO 

ft CPO W#« 

I 

MTCO 

ft cpo 

I 

TLBR 

1^13lift TLB II 

m 

TLBWI 

^Hftlft TLBlI 

hi 

TLBWR 

TLB II 

m 

TLBP 

ft TLB ftgt^EKlI 

hi 

CACHE 

Cache Hlft 

m 

ERET 


hi 
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3 


^45 2FM«^T- y hlijfb^^F l 3#t ; a^-7U (MMU) , ^iJffiaJfe^TLB 

t/aaa . 

Cache, IAAA TLB ^^®MMta#l (CPO) 


3.1 

TLB TLB M JTLB, 

mm tlb, m\, a a 2f tlb mMMtf jtlb 

3.1.1 JTLB 

B2FW^Tti;6 f ], & 

ffl©c0AI#Jl* TLB, JTLB ^\. 

jtlb lEjt^aasra^paasraigin^g^i^iij it sit/aa 

iih$fH]o AlAAfftfiAA, JTLB W64X^/a^a, A# 128 X&ItHAIA 

n—, X&iAA Bl^a 4KB m 16MB, a#aa©4l§ji±^o CPO PageMask 

^2F^a««nTW4^-aif0^j^:#A^Aa^K, 
^ArA#a0 0i0iBAIA iMu, a^ElicnJiAKffl— 

2F aaHA TLB TLB 

%Mo 

TLB I^JjAlAailh^lA, Itiw CKSEGO ^R CKSEG1 CJAL 

®3-5) ^A0^^aaaasjt«aMA-Asa#iija<]o it 

tlb a, 

m^nm .0 

IMAteAUo 

XA^AAAiA JTLB Cache -®Cf4Mf4, 

iS: A In ii Cache (Uncached), HH—AIA Cache (Cachcablc Noncoherent ), AAAHH Cache 
1)P a (Uncached Accelerated ) 0 

3.1.2 Jh^TLB 

AA 2F aa§l0i^A TLB (ITLB ) W 16 A^A 'MAIAT JTLB 6iWS, Ail 


MAAA1AAAM#ALAI1AfI 
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jfcS 2F 

i-i, Kffi^hs PageMask itlb 

WtftMf, /AJTLB 

PI«#-^ITLB ITLB 

ffi ITLB T, JTLB $)- g[, £nH JTLB ITLB 

Jh 4^0if ITLB, ^mo ITLB nj|£fAlA IHH[° 

3.1.3 lfr**P5fc& 

tu^mt^TLB cap tlb ^>, 

/a tlb a>m, 

tlb it ( sp tlb £&>, mo cpu 

^lABAnTWS^l^P^TLB 

&nj tlb mi* 

3.1.4 

ifenS 2F £b»X4 TLB itPAI# U, 

MIPS £b«6mif° 

AKif tlb, 

fASOSW^it^lIifr'A Stiff W&^-o 

3.2 £t3»l5£ 

B2FftlM3MM, Ifi^it^MIPS Aift 2F £b»H 

^1#—ftifeiitllTt — 

3.2.1 


iat EimMM^mmimmmvm: 



• (HWIiMI): 


OtAlfJMtsO aiAOA^W#^ KSU 
Ift. ^tH5a—'MtiM (ERL1AS1A) sKHia— > N^h (exl lAfilA) 04, 

W&mfa&Wi^o ^3-1 EXL AI ERL iTjSMAAA 

flj{nJ\ci'f'‘j£'^K J \j'o 


R^wiarafty 

/imngsonX 


i tM A TfK AH# 1 A>LW PS A El 
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jfcS 2F 

3g 3-1 


PjMensJby 
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KSU 

4:3 

ERL 

2 

EXL 

1 

mm 

10 

0 

0 

XIX list 

01 

0 

0 

taiist 

00 

0 

0 

Xj IKlist 


0 

1 

mmm 


1 


^mm 


3.2.2 

2f £h«H£t# 64 \mmmim^, #mmmm& 321*®. 

3.2.3 

ifes; 2 f mips hi 

3.2.4 

3.3 JfeitSffSJ 

t/3Siikjah$fB], 4P^3lTLB iitf 

3.3.1 Mittal] 

^4Sl'W^64&&<J, #_S.&4—SX&Xt* 1T(2 40 )Xtu 

3.3.4 if^j3.3.6 SXftilililhSfB] o 

3.3.2 

40 lilfeliL it(2 40 )Xt?° 

3.3.3 

(vpn) tlb vpn XXXnJSTffiMf+tfljtX&Mffi-ft 

• TLB XXl'l'J Global fcX 1 

• MXjtfiMJM ASID i &—#o 

TLB Elt+To IPX CPU XrXX TLB ^{$^14 


+L'W PS X Fl 
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#S 2F 

TLBo 

£nH TLB 4rf7 T , wmmi^mhk TLB ^^x/dbs, Offset -£#, 7§^ 

tJfliMto Kftfl§M Offset TLB 0 


P^wWactby 

/lmngson\ 


(i) M5X-7 cvpn) 

m± (VA) -fef TLB 

S; 


(2) £nllW—ScftltiX, M*7tl 

SJ&ilt (PA) (PFN) 

AAtlb tftfB; 


(3) m$M Offset 4771 TLB, jfff 
M PFN 


4iittt 



%}Mt tkfct 


S 3-1 

® jtMifeiltM—•^8^^ffe±ih^fH]^iX# (ASID) TMT, 

i^JHfi^ffiT±TX^^PtatfTLB®Jif0<]M$o ASID#Sfc£CPO EntryHi 
Global®; (G) SffilX^TLB^^o 

® 3-2M^7 64 ® i6MB*n||/hKffl 

4KBfl<iM'?3io 

4K ^Tifitjf#^, Xft^i Offset ftTBjtftTfeiltft 
flfj 12 ®, 28 Jjt^ VPN, 4G 

16M^|ft1#&. Mtimm Offset ftffljtMtlh 
ft&<J24®, jifiWit77 b lJT^ 16®ftj#^ VPN, 
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2F 


71 


fiifeJatSl'Bj'&'g' 256M 'T- 4-Kbyte K 
64636261 40 39 28 bits = 256M pages 12 11 


ASID 


Oor-1 


VPN 


Offset 





Offset SSf# 

m&%i art# 


*±Mf 63:62 jiJUT 1 

‘gnm® 



TLB 5n 


Offset 


71 64^6l 


_A_ 

ffi 

61 40 -39 2*4 i 

r, 

ASID 



0or-l 

VPN 

Offset 

8 24 16 24 


16bits = 64K pages 

AAit&M 64K A 16-Mbyte M 


ffl 3-2 64 fifl^Mftfeflhll^ 

3.3.4 

(User Segment) 

K-4v'AA IT (2 40 ) ^^jXUSEGo 

ffl iW^TOfRl. 

(xuseg) 

jAK, TLB M XUSEG II#, Jf-® WiA l»J Cache„ 

Status ksu=io 2 > exl=o> ERL=0 04, 

OxFFFF FFFF FFFF FFFF 


0x0000 0100 0000 0000 


0x0000 0000 0000 0000 

m 3-3 

63 &$\M 40 fayM'jiMtj o, 



XUSEG 
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2F 

63 \m 40 i o & xuseg m±&wj tlb 

f$ffl XTLB mMfaMo 2F XTLB MiJlft m4§ 32 TLB M^|S 

^mmm\am±o 

3.3.5 <f®ttSfHl 

MJEmm 

m&ynfrttft&iKmm&M&mo mmit^im tlb xtlb 

51c 

'G'Jlil^lJ ft m^^miJi MfTiitkilhSfn] o 

KSU=01 2 , EXL=0, ERL=0 fcf, £b 

OxFFFF FFFF FFFF FFFF 

OxFFFF FFFF E000 0000 

OxFFFF FFFF C000 0000 

0x4000 0100 0000 0000 

0x4000 0000 0000 0000 

0x0000 0100 0000 0000 

0x0000 0000 0000 0000 

a 3-4 

• 64^311^, (XSUSEG) 

stiiitT, mil®is64m&mmnmiL cn 63^62®) 
ft 00 2 fft, —'t'^ft XSUSEG XSUSEG 

i±^m^±U2 40 (it) ^i? 0 kmMm&MkTm, iiLts&ftjAsiD^, bj%~ 

}-&WMi \\:o itkitkllhSfu ]kk 0x0000 0000 0000 0000 Mik, IIj 0x0000 00FF FFFF 

FFFF 

• 64^tn#i5t ^m^mm±^rn cxsseg) 


Address 

Error 


0.5GB 

Mapped 


Address 

Error 


1TB Mapped 


Address 

Error 


1TB Mapped 


CSSEG 


XSSEG 


XSUSEG 


P<Mfln*A>y 
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PlftAl 
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as 2F 

stiiitT, :=i 64 mmMMirmfr: cm 63 mm 62 m ajoi 2 p4, 4m/y4m- 
xsseg mmmf±mrm, #p± 8 &6<j asid t&, 

^Pi— MMJti . ibiiiitS fa] /A 0x4000 oooo oooo oooo jfiu , m 0x4000 
OOFF FFFFFFFF Ai'Au 

• 64&t ; 3}£5t 44AAAT4M:S|u] (CSSEG) 

64^Mii:^jS^M / fi (JA 63 4R|t 62 {A) Aj 1UP4, — 

CSSEG ^^WaMitktlhSfHjo £ CSSEG ^ 32 SSEG 

4 , ^#±lb^ilW^° 2JP± 8 ASID it, Mj%— 

(fi&ffli&bto ibiitlh^feJ/A OxFFFF FFFF C000 0000 Mn, 3\ OxFFFF FFFF DFFF FFFF 

3.3.6 

Status KSU=00 2 b5L EXL=1 sg ERL=1 Pi, £fc 

nii4^ mm^To 

(ERET)o ERET 

® 3-5/AyBo 

• 64 AaAMAA fflAit!lill:$fnJ (XKUSEG) 

tt ft mm^r, mmn fflASAJ#_& 64 ^mumt wiaaj oo 2 h , umm 

—XKUSEG 4JJ#$U4J±$|W], XKUSEG SMT^lOTmilt^fS]. iMM 
litm, ApJb 8 ^etl ASiD±i, 3J&—fo&W&ik* 

• 64 (XKSSEG) 

4EftfMtA:T, ^iAl«3t ; a$fH]M64mi!itii:^S®M^Aj0l 2 Pi, fM/AAAAJ— y P 

xksseg xksseg M .^ m 

n, /JP±8{A4J ASiDiJc, Mj$— i^A'APi— Rj&fiU&toto 

• 6 A\tL^m^, tJJljfttlhSfB] (XKPHY) 

£Aimia:t, ^ 64 Act!iiii:rf<iMAjWA/:A io 2 Pi, xkphy rij 

xkphy mnammA : % 58 

mm 40 o m xkphy tlb 

j±», m^Mummm 39 mm 0 mmimm 6i nm 59 im 

Cache 4R Cache |ft-ip|4/lt4, ^ 3-2 ftft&fKj TLB Xl4j C A]. 

• 6 A\tL^m%^, rttAiitlhSfH] (XKSEG) 

m64frm±tf}MiMWi&m 11 2 P4, 

- rtMMilhSfH] XKSEG, MMmtmkTM, #P± 8 ASID it, % 
h£—4 Pf— M&U&fct; 


P^wWactby 

/Lnongscm\ 
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lift 2F 

• HWiikiihSfB] (CKSEG1: 0, CKSSEG, CKSEG3) 

itrtfliliCF, 64 n 2 , MMfttt®! 61 $\M 31 &B fW 

30 ^ 29 


P<Mfln*A>y 

/Lnongscm\ 


OxFFFF FFFF FFFF FFFF 

OxFFFF FFFF E000 0000 

OxFFFF FFFF C000 0000 

OxFFFF FFFF A000 0000 

OxFFFF FFFF 8000 0000 

OxCOOO OOFF 8000 0000 

OxCOOO 0000 0000 0000 

0x8000 0000 0000 0000 

0x4000 0100 0000 0000 

0x4000 0000 0000 0000 

0x0000 0100 0000 0000 

0x0000 0000 0000 0000 

m 3-5 wa> 

• CKSEGO: 64 TLB, J=j 32 Eft KSEGO 


0.5GB Mapped 


0.5GB 

Mapped 


0.5GB 

Unmapped 

Cached 


0.5GB 

Unmapped 

Cached 


Address Error 


Mapped 


Unmapped 


Address Error 


1TB Mapped 


Address Error 


1TB Mapped 


CKSEG3 


CKSSEG 


CKSEG1 


CKSEGO 


XKSEG 


XKPHY 


XKSSEG 


XKUSEG 
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as 2F _ 

Config KO Cache ^P Cache Eft - SSp|4Jl'l4i, 

- CKSEG1: ilk 64 TLB Cache, ig 32 

Tfft KSEG1 Mo 

■ CKSSEG: ^ 32 

[ft KSSEG it^G 

■ CKSEG3: 64 j&ilhS |n] % |ft , ft 32 ftftlTftSlft 

KSEG3 it^o 

3.4 *a»m*b3S* 

( cpo ) ^scwm^n., m 

as 2F MHW 26 ^ CPO ^64*MftJTLB, ^W^MWPf- 

3.4.1 TLB5tM^ 

HI 3-6|^7BTLB^Jj]i Eftl#7fC -ft 1 1 1 iftftft^-ftift.EntryHi, EntryLoO, EntryLol, PageMask 

Entry Hi , EntryLoO, EntryLol, Cl )k. Page M ask ftftyftif ft T L B -ft Eft ft ft ft ft o Pft— [ill 
^fhlfc^TLBJlW-^Global^ (Gft), EntryHi^#^§ftft;W, H 

3-7> H 3-8ftH 3-9fr%m^T&® 3-6 TLBJl&<J#ftftt 


255 217 216 205 204 192 



a 3-6 TLB 


P^wWadby 

/imngsonX 
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2F 


P<Man*fty 

/lmngson\ 


31 


25 24 


13 12 


0 


0 


Mask 


0 


7 


12 


13 


Mask .j/I 

o . ^A'M'MfkO, i^05M[n]Oo 

HI 3-7 PageMask Hr# 


63 62 61 40 39 13 12 8 7 0 


R 

Fill 

VPN2 

0 

ASID 

2 

22 

27 

5 

8 


VPN2....jfcM^r&2 (0*l4 2#5l)o 

ASID....I ID Js)u -# 8 \m, TLB; X4M#5Ut;raih]MJt5T#, 

45#iS5S#AHW0*l4o 

R .E^„ (00->ffl#, Ol-^a, ll->tJTL') 63:62®. 

Fill . i^ao, num, 

0 .i£f§L i|? 04 iIIU (L 

H 3-8 EntryHi lf#4§ 


63 


34 33 


65 

3 

2 

l 

0 

0 

PFN 

c 

D 

V 

C 

63 

30 

34 33 

28 

65 

3 

3 

1 

2 

1 

1 

1 

0 

0 

PFN 

c 

D 

V 

C 


30 



28 



3 

l 

1 

1 


PFN.-.MU^-, MtflfchftjjSf®. 


C .if j£ TLB KW-SttJitt; 3-2„ 

D .JEjio 1, l5ijX5i^&5KtiiaAII±> HMnT^o \%\tL^UW^MU.^\tL, 

V .fit o ItTOTLBMMi®; WJM, A A TLBL/TLBS 

g .^M&o 5n^ LoO 5 p Loi MX4MMMA 1 , U# tlb SiM&bfflflM asid 0 

o .{;*[!?o AAiiZ'5*^0; ii05MlH] Oo 

H 3-9 EntryLoO |P EntryLol Hf#4§ 

TLB (C) Cache, $P^iS31 Cache, 

UfflSit# Cache ^ 3-2 ^ C fattM#} Cache -EMtto 


3-2 TLB 5XW C {Will 


C(5:3) It 

Cache—‘14 

0 

im 

1 

urn 

2 

#i(Uncached) 


5bs;iASM#i£AM#A>h#PS#w| 
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PjMsnsibv 

/lmngson\ 


2F 


3 

# — ljC[4i iSirlltl# (Cacheable 
Noncoherent) 

4 

\m 

5 

im 

6 

urn 

7 

(Uncached 

Accelerated) 


3.4.2 CPO 

m 3-3 CPO H 5 MM CPO 


3-3 cpo 




0 

Index 

1 

Random 

2 

Entry LoO 

3 

Entry Lol 

5 

PageMask 

6 

Wired 

10 

Entry Hi 

15 

PRID 

16 

Config 

17 

LLAddr 

28 

TagLo 

29 

TagHi 


3.4.3 

, CPU 8 M- ASID (£nH^M^ G 'SWi^fi) 

m TLB *MftJ ASID mjVCtfc, #^^EMSo ASID 

(PageMask) 15-27 MM TLB 4PJSW TLB 

j^ems, tlb cc, d4pv ) 0 m-mmmm & 

EBfiftJ TLB MM] V£cMi&g, v teftKt. 

® 3-10®^TTLBj*J±$f^?lfMo 


0 bgTfeS++L'W PS ^ nl 
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2F 


PjMsraibv 

/lmngson\ 


fi±fe±it(ftA) 



tlilitkiit (ft*) 


m 3-10 TLB mt^ 

3.4.4 TLB&& 

tlb JlEiSMJti, 4ia-4"TLB 

flJ ^ TLB TLB ttfMth £nH C 011 2 , 
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PjMenaibv 

/LoongsonX 


2F 


W^JM3 .Cache ThM |Al if -, Cacheo 


3.4.5 TLBjjf^ 

m 3-4 n ft TiWW CPU P TLB 

S 3-4 TLB JI4- 




TLBP 

£ TLB Effill 

TLBR 

ii^^l^TLB m 

TLBWI 

TLB m 

TLBWR 

TLB m 


3.4.6 


tlb 4kb s<jk®. 

&&w, mmu ffiim&vkMm&m, ##rw 

tlb (^Tmfuj)o 


mtcO rO,CO_WIRED # make all entries available to random replacement 

li r2, (vpn2<<13)\(asid & Oxjf); 

mtcO r2, C0_ENHI # set the virtual address 

li r2, (epfn<<6)\(coherency<<3)\(Dirty<<2)\Valid<<l\Global) 

mtcO r2, CO_ENLOO # set the physical address for the even page 

li r2, (opfii<<6)\(coherency<<3)\(Dirty«2)\Valid<<l\Global) 

mtcO r2, C0_ENLOl # set the physical address for the odd page 

li r2, 0 # set the page size to 4KB 

mtcO r2,C0_PAGEMASK 


li r2, index_of_some_entry 
mtcO r2, COJNDEX 
tlbwr 


# needed for tlbwi only 

# needed for tlbwi only 

# or tlbwi 


—(#n unix) , fflMMUlft^W, 

TLB 


refill_exception: 

mfcO kO, COjCONTEXT 


sra kO,kO,l # index into the page table 

Iw kl,0(k0) # read page table 

Iw k0,4(k0) 
sll kl,kl,6 
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AS 2F 


PjMsraibv 

/imngsonX 


srl kl,kl,6 


mtcO kl,CO_TLBLOO 
sll k0,k0,6 


srl k0,k0,6 


mtcO kO, COJTLBLOl 
tlbwr 


eret 


# write a random entry 




TLB 


AL^Jo W4 &ERET TLB TLB 


tm&fttk, 


imm, Rnsmm^kk^mmm^ 


j7o Tffi7jMA^AM74A7fAitAi4Aj7Afi77 


mtcO rlO, C0_EPC # assume rlO holds desired usermode address 

mfcO rl, C0_SR # get current value of Status register 

and rl, rl, ~(SR_KSU 11 SR_ERL) # clear KSU and ERL field 

or rl, rl, (KSUJJSERMODE 11 SR_EXL) # set usermode and EXE bit 
mtcO rl, C0_SR 

eret # jump to user mode 


SAAS7TfKA)l#7SWIlA7 
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2F 


P<w(fln*A>y 

/lmngson\ 


4 Cacheftjffl^fPJftf^ 


2 F Cache: 

TO 1 b 4 Cache: 64 KB 
-III Cache: 64 KB 
Cl?|^ Cache: Jt± Cache, 512 KB iftWm, 


4.1 Cache^fE^I 

Cache MS 4 1$ Cache UPW'tiin S 

iAM Cacheo AA, 1 b 4" Cache Eftil?iEi?#ll: 128 14, [nliilfiji 1 #^ 64 14; 

MWM Cache lfti4^P@iif^ii£M^ 64 t. 

Zim Cache im^ 256 14M®1W, TOMATO Cache TORATOTOJo Zl 
0 Cache 4P—|g Cache A te I# MiA lAl, Gi—|g Cache AAAPA, iA Jr] L2|g Cache MAMA! 1 
iP 11 TO Cache L4^4TOtM)$! 64 lAAAlg lAHtlf TO iR Cache 14 

fiTOIo 

AR. Cache » M—1$ Cache lAj^AAPlAA^^AtllfP 

^t/aitkiio matof w 

^■£5. Cache Eft^olA^TOlS Cache I'nJISo'4Wlliffl-^l$ Cache 

RA, Cache MWiffl)P722|g Cache AA 

S5fclEiy@HSTiiJTO Cache >4, ^Mi£AI®J§tTO Cache, #4ii[igHif5iJ±#4 I . 
bTO15 Cache APHIS Cache fAAAlTOAlA 14M AlKAlTO'JflA £R Cache EAAbM- 
1A-22I5 Cache ALlAlAj“‘t5 Cache iRhK~"£R Cache jEfJf^l|2lt$ Cache, #4—15 Cache UfA 

m 

4.1.1 #PiAilCache 

A*4> 2F 4AHTHKIfflA Cache 144# MIALlI Cache AkiMAtjfciA Cache MAMAMSMAin 

ffi imto cache mwmt* 

TOTO M Cache lAji&if 1 4, TOTOM Cache MTO, 
j&fto TO, MTOTOTOMJm TOiMfTOITO Cache M, 

tojtot° TOitiATOTOffl^TOTOij, AkW%R>mk^mm%imm\o 

Cache i£if ! 4, Cache TOTOTOMTO1TO TO 2F TO^SM 
TO iAjTO, M:iTOMATO 2414 Cache ATO TO CPO TOTOTOo 

MTO Cache AcTO, MflTOSTO Cache, #AAMidg^TOTO MTO 
Cache 1AM AAA, JAM SiAlAl ±#M#I □ 


TOTOAMTOISAATOIIAfI 
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AA 2F 

Aft 2F AlftAM Cache ^T^Rrt^S 

xvmimm cache mm, ^nrt^^^fffl^^Load 

UiW-o 

fHW®ifg}»WlR64 I/O %%i, Aft 2F lAimi&g^OTSAlA Uncached 
iAMAAo 

4.1.2 #£fcj£B& 

—15 Cache fP2lt5 Cache AjA:iII PAlA^lA(f?fA° 


P^wteaJby 

/imngsonX 


4.1.3 Cache 

ft 4-1 ^tUTHA' Cache TO 

A 4-1 Cache #K( 



1b# Cache 

fStM Cache 

_15 Cache 

Cache Ad' 1 

64KB 

64KB 

512KB 

4PM 

4 i%mm 

4 MTO 

4 mmm 


B8#t$£ 

PSI/lft 

Bt#U£ 

AAA(line size) 

32 to 

32 TO 

32 to 

^ 4 1 (Index) 

MM ill 13:5 1A 

MMM 13:5 If 

mthM 16:5 ® 

If ft(Tag) 

ftflfti 39:12 1A 

Miikill 39:12 1A 

^}M.MM 39:12 {A 


acta 

ft0& 

ft0}£ 


APIS (2#TO) 

AP1S(24 #00f) 

APIS (8 #004) 


AUTOft 

AttTOft 

AUSttA 

ftMJA 

Aftft 

JiTO 

JilAA 


4.2 — ^jt^Cache 


— Win -# Cache Aft^: 64KB, Cache ±AAA (HAM 

« Cache If) A 32 TO TO 8 TO Aft 2F TO 128 {ATOM, Bf 


4.2.1 ^^CacheTOIR 

® 4-1 TO', T TOTOACacheifJS*R^1A „ i^CacheTO HJMfflfcTOIfTOA ft TO 
Sift, IS 512 41 M o 41 (Index) ;$:# 4BB£ EArff >g (Tag) fPlfc® (Data) 0 /ACachei^ 

ftTagft, TOTOfR]iiTOTOfA$f^TOTOtf VcMt, ftMTOTOTOlWgMo 
ft ’iSlIt ACachelAiit4lPf , HftilftAxMSft IH 40 ft Eft Cache If - Cache If A; A A 32 
TO, CacheftTOT 28 TOATOfP 1 TOATOTO ® 4-2lg3TOlH ACachelf TOft 


ATOftTOKAISTOTOPSAAl 
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Set 3 


Pjm> n*fty 

/inonQsonX 


Index 0 


Index 512 


Set 0 Set 1 Set 2 



32 bytes + tag 
(1 cache line) 


4-1 J44 Cache mm 


27 


63 


63 


63 


63 


V 

PTag 


Data 


Data 


Data 


Data 


V.Tag 

P7hg.28 MMlfilll: Tag (i&ai&fctftj® 39:12) 

Data .Cache Data 


ffl 4-2 144 Cache tf t#0 

4.2.2 ?l4CacheS<ji^fn] 

ifenS 2F^4Cache4tffl Mi&i±M3 10 0® 4-3^£ T 
W l'o|— 4-CacheP4, 0 



HI 4-3 04 Cache 0 |'"J 

tm 4-3 mk#}\& 14&$JBtf^4Cache|ft^lo 4C4 13:5512 
y N0 ^4^4J|i4 l 30&40 y h 64 ££0)5144 4:3 

mi Cache Ml\ 04. kk Cache 010£0 0 Data 404)4:^^1114111: Tag, 0P0 


PS 0 4) 
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as 2F 

inj1Afillh I: ffl At lu A" TLB (Instruction Translation Look-aside Buffer, fit] |/p ITLB) iJAflf 

TagA^Eis, mim 

“-m cache^(Hit)”. Tag 

Cacheo ^ Cache AcAA (miss) ” 0 

4.3 ^|$ffc:MCache 

l«g Cache (ft WmAj 64KB, Cache ±AAaAAj 32 gg 

Rj 8 >M?. KC® Cache 64 &. 

it® Cache MM± 

SAMMo WM Cache %iU Cache 

mm cache ummmm-M cache 

Cache 4R±#Eftlj!iST 0 A; 0MB§MtA7 — 1$ Cache 3\^M. Cache EftM/flfM, /AWJlTSiTtfe: 
JUtttiso P^&mm Cache Af Cache A 1 0 

4.3.1 |fc^Cachei7jii.iR 

a 4-4*fr,'H 7Cacheftj$|o &^-4"0Mffl«Cache, 512 ^ 

W%° ^XtCache^lftf, 17Ftt ijj N m y m A fKjTagfUData 0 $M&H^^lftTag-%$tifc 

Jp ^^/SilkJtihtP^HSlftA4x » 3AM#^477 @P —^mmif o 



32 bytes + tag 
(1 line) 


SI 4-4 Cache PtllSiPAnl4 

7 lAl 41fftlflCacheR'l, 0 y h^§. I= l =l ^s ; M[Hl'tijn# Sffii^StJCachelf o Cache^AvAAl 32 
777 CachelflffflT 28 1 lAlSli^P 2 ^A^lio a 4-5^illT- 

y Lf(®Cachelf S7# . 


P^wteatby 

/lmngson\ 


4 b^;ifcS 7 #& 47 S# 7 >i 4 WPSA 7 
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PjMsraibv 
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2F 


27 0 


63 


0 


63 


0 


63 


63 


w 

CS 

PTag 


Data 


Data 


Data 


Data 


W .-^014 (Cache It-% 0jniiclL) 

CS . ± Cache >|fc& 

OO 2 = Invalid (2 g3&) 

OI 2 = Shared (44^) 

102 = Exclusive (dj ) 

11 2 = Dirty (Jffi) 

PTag .28 MMitti: Tag (MilMtWlA 39:12) 

Data .Cache Data 


HI 4-5 it® Cache trt&Ai 

4.3.2 Cache 10 

Vj 0 —#Cil®CacheB4, jt M±tU 0 WM4 . 



ffl 4-6 %lM Cache i;Vfn] 

tm 4-6 Bxtf, 14 Um^MMCacheM^lo 4^0 13:5^401^1 512 

00, 4£0^003CS0§ 4 0 64 ^4:3^0^^^#. 2:0 00 

#3^#—0>^0fftA0000E0J£—000° 

4.3.3 MCacheMi^M 

3&M Cache ijj 04c$(E0 MM. 1b 0, 00.^1$ Cache o Cache -ml0 , DIllIxtA— 

IK Cache IX® Eft Cache Cache 0 #P;I=—1$ Cache 020 14.144000, 0000 

ISUHEftCache ^P |*lM Cache,, 

lift!? Cache 44002AEft01fclB0Eft^fl000iJI0tSft , |x (Store Fill Buffer) ifcftjl: 
44003ft CPO 0H0004 Cache MAlft0M00#i#044003ft0## Cache ±A 
lft±H0° M Cache 0ijrr0, 0il(0f4iifh4l00Ml^4^ilffitf0ft002A03ft0 
3cBPiI0 CPO 00l404lh CPO RA.0i#So 0240401414014440-^ Cache, 00-tS 


4bgt0iK0#i40JI00D0IS0hj 


Loongson Technology Co.,Ltd 
















































&S 2F 

Cache 447, 0lE#IfcS17041]lfPlA—15 Cache 4X004 Cache Txiflf pEO^iir Cacheo 

£nH^l Cache 707447, 04E7#fcfAPA7J7^4715 HAj71ief Cache 17. X\'Mt 
M%±&& Cache 17, Cache. 

cache ±a, cache^m^m^w^mxmm 

mx, wmmmm^mmimmm)A\xmxmm cache i704iM7fif7M0« 

Cacheo i^Af 17ii?lJ?,7 Store Fill Buffer 04707, MTLT'ftlcijBfl&704#fflB4HAl^tSt7 

1117 Store Fill Buffer 047017, W^Ai&iiiSiT 


P^wWactby 

/imngsonX 


4.4 —|$Cache 

l£#2F^7-47t±04, Cache. 7104#*: 7; 512KB, 17777 

32 717 

22|g Cache ;77047^^Ak7/017° :/f0;^I^M77^'17041i.lHiIl, hXlfU^miJ'M 
mm±mxmo Hfnfciscach e #^#177701, it®##^?iJ 7 i# 7 ° 

4.4.1 Cached £11 £/\ 

72^1 Cache Cache, 77gt0Mlu770MI77. 

71141-11 Cache Rf, 0Rf 7001104 Data IP Tago 17M0407 Tag 70770 
m%nmkMW.WAWtt\x i &, cache io 

7|?4l-ll Cache Rf, 07M7M07;in#Hffl$04 Cache If. 77 Cache If0* 
32 7fi04M, 23 1704f/aiftilfe7:7 2 171A717o 

4.4.2 —|£ Cached 170 

KWfE—|5Cache71A04f§ UfT, 770—IgCacheo —^Cache^tffl04^1^/^1717^ 
41 tyW&tkUM o ® 4-7ln 7 7 -0Cache7 10 040AM. 



HI 4-7 —1$ Cache 70 

#00 4-77, l&liai±ffl7lt4I-^Cache° 07117 it0sHI 07:111# gffljS04Cache 


4bgt47S7#177JI#77#PS70 
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jfcS 2F 

'ifo 16:5 Mffl^22|gCache^4l° 4 ^ 64 i£M 

4:3 4 2:0 £C^4^#—6^ 8 


P^wteaJby 

/imngsonX 


4.5 Cachelf^^flCache— 

2F 4-2 jflA^ Cache #}£^0 Cache 

* 4-2 M 2FCache Mliltt 


m‘mm 


im 

0 

im 

1 

#?§b3l!IS# (Uncached) 

2 

# — SSt 14 ?Sj il M # ( Cacheable 

Noncoherent) 

3 


4 


5 


6 

#if53lllS#iJn3ll (Uncached Accelerated) 

7 


4.5.1 #itf^#(Uncached, —2) 

Load Store SI 

fFL 4"^^. nPMCfL 4 s , M^iS 

ilflfCJ—^ Cacheo 

4.5.2 il!jilLtil?(Cacheabte Noncoherent, ^lfc'14'f^fi^ 3) 

—^HcWi»l4^T nm&®£ Cache 4', 0 

Cacheo :^|—|g Cache ^c£i04, ^Jl#f#^llt22tg Cache, ^cEftifeilto 

$0^:22^ Cache-mr^, MIM.22tg Cache ^±1^5#0;3^IK Cache 47-^r|=i, JjllJ,(A.±# 
^Cache ^P —tM Cache. 

4fen5 2F flfj Cache SltkHWS Cache Cache 

WiAA^M Cache tf ffo ft ^ [el t#, Cache pTftW^0T—^ Cache ^c±# 

Cache 4P 

±#^0^]|^ig—SjOlf, Cache — W#—S£'IM3t£f #l/lf'J 

(Cacheable Noncoherent) Cache —SSC'liEft IrIM, ffit 

Cache Cache Eft—53(f§o 
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AS 2F 

4.5.3 (Uncached Accelerated, 7) 

Uncached JR 

^II^ERAt, ti^EAl—A Cache If— 

#AAo lEicMMSlJ^E^fc^n^ftSlJ Cache A —# 0 

ifik-^o ^, ^WJ^JtksAM Uncached PJ*&^ 

ifAluh, EAfto 

Uncached i# |'n], 

JllfMftTPjlRl o 

4.6 Cache 

mmm ° ^#±^syncji^. 

ir, 

Cache Cache., AS 2 F Cache 4 P— 1 $ Cache A 

IffflTffif: “Hit” M Cache Afp: Hit_In validate A H i t_W riteback_Invalidate 0 |jij A A +11 
Cache TOWASt DMA 

fHAft; Jn#A 4 TOlA Cache 0 #MJTOi£ 8 A — $£AAaH^ 

«JB 6 DMA 


P^wWactby 

/Lnongscm\ 


AAASftTOAM#ATOPlAA 
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4 It 


2F 


P^JwWacfby 
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5 






44®:4tf'451it§ 0 (Coprocessor 0, fffj# CPO) CPO EftHr# 

2F CPO £14.CPO 4##§44®4JM#§&m;kc»M 

MFCO/DMFCO MTCO/ DMTCO 44 
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Mispec 

Load J5I/1AAA 

mi 

CP0fwd valid 

cpo iMOfttidrafc 


5.20 TagLo(28)^PTagHi (29)W#H 

TagLo TagHi 32 15/—-0 Cache fitJtA'Sr^PA 

im CACHE MTCO JJHAi Tag 0 

ffl 5-20M^TS®^#M^—^Cache (P-Cache) HfPWAo A 5-21 mti 7 TagLo 
TagHi A Eft Ai A. ° 

TagLo 


31 8 

7 6 

5 

4 

3 0 

PTAG[23: 0] 

CS 

SCSETI 

0 

24 

2 

2 


4 

TagHi WITH 




31 


4 

3 

0 

0 

PTAG[28: 24] 


28 4 

m 5-20 TagLo TP TagHi W#^§(P-Cache) 


5-21 Cache Tag I?##§1§E 



4 +L'W PI ^ h] 
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PjMsnsibv 

/Lnongscm\ 


2F 


PTAG 

39:12 jio 

CS 

IbaE Cache EI^IA^C 

SCSET 

I 

X'J'Xz Cache tfft—^ Cache - ^ Cache W&% 

0) 

0 

fAlao tEAj/lfA 0 0o 


5.21 ErrorEPCW#^(30) 

ECC ErrorEPC EPC 

%\tL, 3A#Jil£> ^P^[n(NMI) 

ErrorEPC^-lHi^#^, ^MM-4^Jr5Af43:§TJF^^f 
S 5-2lM^7ErrorEPCW#MI£-A4 

63_0 

ErrorEPC 

64 

ffl 5-21 ErrorEPC 


5.22 CPO 

^ 5-22 T Godson-2 £tg|§£j5Clft CPO ®4 v o 


5-22 CPO IH4 



mi£ 

CACH 

E 

CACHE XHX 

DMFC 

0 

iA CPO 

DMTC 

0 

ij cpo 

ERET 


MFCO 

JA cpo WkWi 

MTCO 

cpo 

TLBP 

ict® TLB II 

TLBR 

ffl^^li^TLB 

TLBWI 

ffl^'zlil^TLB mf. 

TLBW 

R 

PI Alii 4 TLB 


^©CPOfflA^RiA#^, Sitkcpom 
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nop 
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6 tttmmm 


mmm&o 

6.1 Wh^J/^&MlII 

ExMfc^Mg* l &tj, 

®^exl^b®^Oo &a 

ksu WMM±:A#)ik, Ift ft B exl &% l o 
exl {ig^j Oo 

6.2 WMrJS&S 

Cache t!f#t, 

t^«jiftn± irj mmmtt . 

a5&ft (Boot-Time) Mft'ftmOlfcSW#^ 6<J BEV ®=1) Cache 

mfmx, ^mmtmmmt^o &iE#&Mira(BEv&=o), 

Cache 


6-1 n&7^2F 

* 6-1 WhMtfitf: 


BEY ft 


ftftbftjfcfcfeft 


Cold Reset/ NMI 

OxFFFFFFFF BFC00000 

BEV = 0 

TLB Refill (EXL=0) 

OxFFFFFFFF 80000000 


XTLB Refill (EXL=0) 

OxFFFFFFFF 80000000 


Others 

OxFFFFFFFF 80000180 

BEV= 1 

TLB Refill (EXL=0) 

OxFFFFFFFF BFC00200 


XTLB Refill (EXL=0) 

OxFFFFFFFF BFC00200 


Others 

OxFFFFFFFF BFC00380 


6.3 

S^ItjB'fWMIPIII #SMItTLB SiJlMft^ftJ:: 

• —ft ft 32 ftftftS Ift ftj (TLB Mi*) 

• -ft ft 64 ftftftS ® ft (XTLB M±<) 

/feft 2F M 64 ftftftfttlTt XTLB {Eft 7 if# 32 ft 117:, ifc 

ft 2F ft XTLB Silftjftft ftIA Pftftft TLB WMWA7W¥\, M 6-1 PJf^ . 
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6.4 


6-2 4'^Ml 

£n tlb ° 

4HS. 


6-2 



6.5 #MWh 


^t^H—r^SBM^Fo iM^F^nJUfio 

&ta 

CPU 

• 32 K®Ff OxBFCO oooo 

• 64 ®flitOxFFFF FFFF BFCO 0000 

Cache ftfyMMtii CPU *fefct£|S], Sltb 
® SiiC^iJaTLB CacheBP® Cache TLB £1^ 

cpu urn^mm^: 

• 'VK& (Status) 0x30400004, SR 0, ERL » BEV ® 
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PjMsraibv 
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tt^ lo 

• SSS (Config) 0x00030932. 

• Pjfi^/L (Random) Eftitafjl» 

• Wired 

• ErroEPC PC M° 

• Performance Count A ^ At fill Event 0o 

• watch 

m%r 

• -fefr&sss, cache 

• WftfeWMXto 


6.6 NMI$)£h 


NMIn AjfSc^ NMI M^K nJWMo 

&t a 

NMI M*R#, SR tlffi j 1, lUE^Mo 

wfflfM. cause 

nmi Taw#A§aM4m#t§ft: 

• ^ PC ftffo ErrorEPC M. 

• BAj 1 ERL itLo 

• flfi NMI a^j 1, 0 SR ^o 

• BAj 1 BEV {io 

• PC aaaaaa OxFFFF ffff BFCO 0000 

II# 

NMlM^hT^ffla^ “lift®, IW^j# Cache *PF*3#F*3W” M 

#H, ^^nJWiSilNMlMaaBP, RjJSiik^l'dl^^o 

Sitk/AMaMUJjn. Acorns 

#i ftWf* 

6.i 

mm 


4 baas A f4S AIS# + >0'W PI A El 
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• ?X(Load)^c#(Store)— 

• |X(Load, Fetch)^c#(Store)—° 

mm^vimMo 


t&n 

Cause IflflilEKl ExcCode ADEL «Jc 

ADES i£^I EPC Cause BD ^—^B, 

fKjfeS I ffl, o 

BadVAddr^^^T^WlEli^&tJjti-feill:, MiltS 

fH]^J^iikJtio 

i^shu epc rmm^ 

Milt; EPC #R Cause BD i±L 

tt^l lo 

m$r 

iW, UNIX SIGSEGV(g]$M)#-^. 

6.8 TLB^iJ^h 

BTf^^Hft TLB mb: 

• TLB ^& !ffl ftJB&MiltSI' h] MtltEEBt, ^-#gC TLB S±jWt = 

• ^jtiikilh^lffl^TLB ^^-I^ESS, TLB 

§Lo 

• TLB 4>SiIEf£, “Jtt” 

B'J‘ TLBfidXM^F^^o 

TLB $#K 

&; TLBSififtSj£#e^:WM#7/N9, ^##UJSL6.9 “TLBM±IM”o 


6.9 TLBSWfcW 


^ TLB TLB S±IMa7, 


4k7d£457i4K7IS#7UWPS£^ 
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&S 2F MMAAA 

mips -a^a 32 \tmt 

Al'A AMAA64 AtMtAfA Aft2F A7ieA32{£, &MAMMAn-iA ffl 
mmam^maa, Am«f!gMAA-Ao iw, MMMSAiiAAA 
mm, inmmmt- xuseg, xsuseg 

Jig A XKUSEG, AAit!l3lhMA/TJ/'it!lill:$fa]o MiMJiA CSSEG, CKSSEG, XSSEG 

xksseg, 

Mlilt^AMA CKSEG3 ^c# XKSEGo CKSEGO, CKSEG1 
(XKPHY) 

^^aami^exl^t&^oba &a#i 

Ai&g Cause A AM ExcCode AMftA TLBL m TLBS IAA SAtiM EPC A A 
Cause AAM BD -&, & 

SA£fA&^ASA£iA° 

^ AS AM A BA BadVAddr, Context, XContext ^P EntryHi AAl^MATIP^iiilili: 

EntryHi AAMf£AT$f$i ASIDo Random AAMif 

ITffiftftfl TLB EntryLo AAMftASAMfiA 

m& epc 

it; AM, EPC AAMATAMMJbA&WjI:, #R Cause AAM BD 
AH 

M7Ilx#SAMA, Contex £& XContext 

it B, SAMSMATM TLB S—A TLB A® A A 

T EntryLoO/EntryLol A A A; EntryHi A EntryLo A A AAA A TLB 0 

fflA^m^aiikjAAiAlA^WflA^JtiiktihWnTt^AA-A'AWagATLB 
ffi± 0 MMSfMAA, AJAtlb M±IMfMjAAA^A-ATLB S±IMAAI#iAo 
SA Status A AM exl {AIABA 1 , MA tlb 

6.10 TLB^^^h 


P^wWactby 

/lmngson\ 


t\-t'Mitit^\timm-Wtm^t)kckm TLB iMtlb A AM AIM) RM tlb 

AAMMMo SAMMSMM#Mo 

as 

AffiMA^sffiAXtaaAMAo Cause A AM ExcCode A IMAM A TLBL A 
TLBS, SMEPC AAWCause AA^WBDM. mBM&MMIltAM&MM 

^S^tAAiA MM£fAS^ASM£fA° 


A A AM Tf MAMMAE AIIA A 
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as 2F Ag4§M77M _ 

BadVAddr, Context, XContext 7 EntryHi 7IPAritilili: 

$f#^A$£Eftji-ilililto EntryHi ASIDo Random A® 

#7/77AS!77ti77 TLB 17ES cAAfiBo EntryLo lf#l§ESl7l?;lbAt777jo 

maepc 

Klft; mt EPC n^umzm #R Cause ^#«JBD& 

I7BA lo 

IS# 

^ATffifftAA—07 , TLB iH7t7iBAA77; 

• TtifeiitA^iS 

• jAMiil:#4, {S^A7±±#7(377) 

£IS#5^ TLB iS37 TLBP 74 AAA TLB H(^$!j TLB A7c 

Ei£M)> MAffl+7iS777A7J-TlA#7i7 TLB Mo 

6.11 TLBjf gfcWh 


P^wWactby 

/imngsonX 


TLB 7A«M7 “J®”, 0 

l7i77AnT^07, TLB i7MAAnJ#fSo 

£t® 

7£7M7b^S7l4:£h3ili4M7b 7b 7L Cause IfAlilAES ExcCode Ab^iJLffeTtBA 

MODo 

StAili4M7bB7> BadVAddr, Context, XContext 7 EntryHi A##f{A7f7 SP^riAilt 
^AMjtiAilto EntryHi A#MfA#7$77APMl7 ASIDo EntryLo A#£§7j7l^ 
TtAt^/EbKl o 

1P4 epc $#m#7i774 

Milt; 4PJ, EPC A® Cause BD 7 

tt^ lo 

am 

7I77J7I'r] iSBJff 1,o ?7iK7'J7J A7t&jtTp 
4cBAAi777j lA AiATITj 171 A7i7> 7P4 7fA77iM ATs 

AA477M7Ai7ff7 3P4,rt^i7^SaWiiig^rt^Ki7ia^Br^o tlbp}74 

TLB Jl6<j|t7lJ7A5iJ Index W#H7o 77#J® 77'4NAAiJ7(D 77717 
B)ES — AAf^TlTlA EntryLo lif#lf§7 > MA7 EntryHi 7 EntryLo If ##777/ A TLB 
7o 


A A AS 7 7K AM A 7 SAPS A 7 
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6.12 £ 


>12> 


f6M 

gBlgltT[^IIBIBgS-&^fB : ^Mg° Cause IfgllEKl ExcCode IBE 

nj( DBE, ^IWJEPC^#^ Cause BD &—&, }fHJ^IjiBMg&ga^ElMJg 

Milt; ^PJ, EPC W#3li£#TgfijM£iB^MilL gg Cause BD & 

tt^J lo 

M# 

CPO Wg3l4>M ,ti+#tfJ5l€. 

£g| Cause ExcCode IBE 

EPC $#^§g (#P^ Cause BD ttf^l U 

PJiJgB^Mifcfcit* EPC WgMWiJP 4)o 

£g| Cause $##|g &<J ExcCode ^MMl&g^ DBE 

EPC $#2&g (£g| Cause BD ggg 

g 1> SglBuBlggifeiltg EPC Wg^lMtJP 4)o 

fflil TLBP ^VXRimi EntryLo Wit#tJ3Kgg6$t#o gMJg^gM 

gilgMfMgM UNIX SIGBUSC^ffilDfig-, 

6.13 Wh 

JIS 

g—gADD, ADDI, SUB, DADD, DADDI M DSUB 

ylgg, MylMg^go MMggggflJS&g 

gS 

gg Cause IfgtflEKl ExcCode -giicgSg OV Iti 

Mo 

3Pg EPC $#Mg7ilglig 
Milt; BWJ, EPC W#^i7#7g|BMgtBBMilt, gg Cause «?##?[$ BD itL 


gggg+ggglSg+UgllB^ 
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AS 2F 

tt^ lo 

unix sigfpe/fpe_intove_trap(# 

6.14 mmMb 

j m 

A TGE> TGUE, TLT> TLTIE TEQ. TNE> TGEE TGEUE TLTI> TLTUE TEQE 

TNEitit^fAfis 

t&M 

#JL Cause itr##rEft ExcCode AI&MBA TR li 

Mo 

ipa epc 

Mill:; ^U, EPC TO Cause BD & 

ms% lo 

II# 

UNIX sigfpe/fpe_intove_trap m 

ft^-o n&mmn, 

6.15 MgmRWft 

WM 

mm syscall ^^ b ^, 

&t a 

Ail Cause itrA#fEft ExcCode A AM BA SYS Hi 

Mo 

SYSCALL - IJ EPC WAMASIAbMM ill; B 

PJ. 

AA SYSCALL AMAMaifM, iMISWBDttl^l, 

iSOo 

n# 

mmtoabs mm^mmm^mmno 

A SYSCALL Code MA (& 25: 6), AAicA EPC 

AWo 

A7MMTOM, BAM EPC a# SYSCALL IbMMA^A 


P^wteaJby 

/lmngson\ 


MMSMTOAJMAATOPIMA 
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2F 

MfoMf ; EPC 4 5fc5cJ$. 

M SYSCALL I'JfflltWfS, 

6.16 MWh 


P^wteaJby 

/lmngson\ 


^t#lfx^^r BREAK EJMlKEfto 

&M 

T^JeL Cause nflPIflEKj ExcCode BP li 

ma.o 

£nJS BREAK WJ EPC mt 

U^Zm^ZZtnZ^iM ifco 

£nJS BREAK ^ZZ 1, Oo 

IS# 

outbreak 

Codecs ({i25: 6), \^RWL\VVC^^ffimUkmnZ#}^o £nJS& 

MZ EPC 4 

%7‘\MMmmMf, t&m&^EPc &t¥ break ^zzzzzrx 

$$MT; SoJ EPC 4 

break wz^TfMMmmmmmf, mmrnm^ 

fricm*. 

6.17 


• immj-&zmmm 3i:26)&w£Xi£tf^. 

• immf-^kmm at 5-.o) siWtem special i^ 0 

• itmmr-^mYm at 20 : 16 ) regimm ji4-. 

• MIPSIVISA^nJ^lhf, i^a^f-^rCOPlX^o 


T^JeL Cause ExcCode Z&lWMlt] RI lifb 

m epc ^u, 


4 k^EffcS++>il'W PS ^ ^1 
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IS# 

iW, MIPS IV ISA 4'SWg#M#4Afi4 

UNIX SIGILL/ILL_RESOP_FAULT(#^^4/^®WSfpl0T^)ff^o Xlilc&fMXeiX, & 

6.18 


• ffl$0ItI'£baW7n (CPi M CP2) 

• CPO #-7n^W«ia*™, 01 CPO 

4f4* ° 

&a 

Cause ^#3&0<J ExcCode ?HS^J CPU IS 
5^flo Cause W#^0<]CEfet^0^t»atl0^@m^^lfflo £nJS&#g-44^E#4: 
SiKit. EPC ^U, EPC$#m#T 

IS# 

tMba»#ia*Rjm 

tKtMiatTo 

Cause W^W^BD&Mi&gT, MJ414M« 


bn IS S fM 'S W Mg tX i4 fp] tfr £b I & , S 04 #i M 01 S ?M FX SO unix 

SIGILL/ILL_PRIVIN_FAULT (Hh44t[HV#4Xg4#£iX) ft#» S^Hb iHil'i’01. 

6.19 


btm 

Xfflfl^Inlifflf^bliiXI^K #4L Cause $#^01 ExcCode #IXM8Xj FPE H 



4 b4:as 4 ^4M4IS# 4 E'4 PS4 e] 
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MR 2F 


m$r 


rR'[BB7/7C 


6.20 Watch Wh 


mxmm^\m^tmm^mmm(cpo)^^ watch 

R'J‘M> Watch Watch 2 R^n^RRMRLR^nRR'Rl'RR^\R o 

RM. 

77JeL Cause ExcCode 7i£?lfefi^J Watch 

^flo 

J3R& 

watch mt\m 

Rrmmmtm'nR, mmRm± watch mw* Rrmmmt, xmmtm 

Watch M^ho ilfMo 

6.21 

mm 

RWRY&Ro 

^5ft. 

Interrupt-Mask (IM)Js!c7 TjffihSfitJ{7> ABBliTBEftlif 5 ! 

rr, ie tc nrn-immmtf}AR*m° 

rm 

RMiWRK RR Cause ExcCode 7IB7SA INT 

Cause IflPI^T'EKl IP i^ts 0 ilT^ltrTjBHrif7o 7lh—B0tJ7®T^ETte 17 

(R^RmMRRRR^Rm^WRRrn^Mf^, 

IP[7]7 W A ft nP 7 ®T > R Count If##f7#7j Compare 7 #+0^0^77717 

mmm% cpoMB«^ tB7®r° 

(-^7^077 

mR^R'M) o 

m& 

bn^R^R&WiR&RrR.MRR~R&tf}, W'JiAB Cause W#tl7WffiMi,iP[i: 
0], R 0 Jftyral^^liT^rBo 
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ff/L^rJlf^o Compare iAf&ifItir'Alfr 

bp^3i, 5fAo*^m. 

IP[2]M IP[6] 0 


P#,*esdb? 

/imngsonX 


4bAaSMTOAM#ATOPlA^J 
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7 


(Floting Point Unit, if # FPU) ftj#f£, 
ANSI/IEEE 754-1985 ZlfSffjlJy?- 2F ffl& 

£bS 0 feX simd 

7.1 «B£ 


FPUj^CPU»®^, m^J CPI (Coprocessor 1) , ffliirM CPU 
FPU 

• FALUl #-7F 

• FALU2 I^TU 

falui y'MfUyi^ i'M^jp, WL&ttfe, tfi. 

tfc®S FALU2 mfW ^2JPM> & 

y?*JF' ; P /: 7f#^o £*F, ifciS 2F^FPU)$nmmpT#WfiJf (Paired-Single, 

ff^PS) ffl 7-Uttft 2F#^^^^ 


4-width 
nuipbus i n 


Functional units 



m 7-1 
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AS 2F 

TO TOJTOR3TOJTOTOTO77 1 TOTOJ falui 7TO i #IbTOJ falu2 

#TO TO^^iTO FALUI #-TO FALU2 TO#i§TOTOffl07i^iTOPTO 

7.2 FPUilfSilM 

airosai fpu fpu 

( Floating-point General Registers , faj 1/p FGRs ) ^P M A IS ffsll $ # : &. ffill / ^ 

(Control/Status) (Implementation/Revision) 0 

7.2.1 

totto^ mips iv 1 wmn-Mio mips iv xm* 

32 (fgr s > , to fgr % 64 lit, vi&mx 

32 tomim 64 mmmk* &n- & , 5iiatoito^ 64a64 mm 

wim itototo 32 

^TOAbTOETOA 5 FGRo jX^WM 

X (RegMap) 6 &07IM:M 

JgMT&IP. 

TOW#TO07 FRli(26)I#TO?MTO7107TO^$tW##§07TO, ^JPTOfiJf 
Load/Store Ib 4* 071'U /V.#f0 „ . 

• FR ij 0 PtlXlfffl 16 #^11^07 64 32 A 32 li07iI$fW#^, 

iTO MIPS I ^R MIPS II I^lTOfITOlMG 

• FR 37 i P77iW07 32 A 64 liif$#TO»TOffl07o S^feft07 MIPS III H 
MIPS IV #lio 

7.2.2 

MIPS IV TOTOA^TOTOI^M^XS:^ 32 IM^aS 2F 

07iTOMTOl£ffl 7WA: 

• ®$!l^#3&31, TOTOW#^§(FSR)o 

l§fHJW#H(FCRs) KMMCFC1/CTC1 Sliiifnjo $mM\& TO#I§ (FCRO) 1*# 
FPU 071iiTlfE, 3§»TOiTO#§ (FCR31) f^#bb^ig#07^^ 

TOrTOAHAo 

(FCRO) 

fcro tot fpu 07^»iiiT»o 1 07#irnm 

®&mm\, mmmmmmmmmmmo 

TO-1 (FCRO) 07TOTO 


P^wteatby 

/imngsonX 


IbTOSTTOAJITOTOISAAl 
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m 7-1 FCRO m 


PjMensJby 

/lmngson\ 


tt 

m^E 

IMP[15:8] 

AMA4 (0x05) 

REV[7:0] 

14 y.x ^AtSAEI^IHTIKA'T' (0x01) 

0[31:16] 

(4®o i^it^AO, ^«il(WM[HlO 


(FCR31) 


^4JAA4^#§§ (fcr3i> 

lATOHTOJ, SITO/TJ4 (iA TOTOHA N o FCR31 &©4J##Aji# &<J# All A4)J4 


CC7-CC1 

FS 

CCO 

0 

CHiises 

E V Z 0 l I 

Enables 

V ZOUI 

Flags 

V Z 0 l’ I 

RM 


5 6 5 5 2 


m 7-2n-&my*K&%&m 

A 7-2 


tt 


CC7-CC 

1 

7-i. cci 

itt. CC7-CC2 A AS 2F 4 A A Ac 

FS 

tobitom, mie^tobao, k 

CCO 

&#&. #TOAJ/4(4^#^#TO4J®A= 

Causes 

74TO 

Enables 


Flags 

tATOo #TOAJ/4(4^#^+4;TO4J®:A= 

RM 

#AtIA&° #TO4J>IA&W##l#AtiA^4a3£o 


(CCO) fa 

Misccot, bpitoa° 


4J cco TOS i; AAWija 0 o cco ATO«TO4tTO4AJ ctci 

^$iJ/^^W#H^E(Causes)^ 


17: 12 4A4£ (Causes) m, £dffl 7-241'A, &ATOSBA7:i 
ITOTObA^Ho Causes^c^MHO fi<]CauseW#ll^—Ail$ir^5, 'TOA/AhA 
7 4±A?A4MAt 4^ATO^ (Enable) Mi&gmAWJ/TO 

£nH—4TOK 

?«fio 

Causes (SSASLoacU Store> Move^HAA 

(E) f 1, AWK£#Ao 0 ^CTAA 


A A AS 4 TO AM# 4 AA PI TO 
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AS 2F 

wmm ieee754 amasijb 1 ^c#e o 0 

'AW^ATO#M, Causes ±jA 

^fiJ/^^$#H^|g(Enables)^ 


P^JwWaclby 

/lmngson\ 


Cause (Enable) ITOA 1 BA ^A^TOlA^TOK 

£n^#AlifkiAa7—'(ffll'AAte'fSA 1) Eft Caused, PJ^M^jlSPA 
AM^b SAffl CTCl Jh^ la]naCause AA Enable $L %J 1 EftAA - ‘#° 

^AiAAM^K 

ATOA?A£ATOM0:titA 1" ctci 

Cause A A lAih A IfrSPlIfttf - Sitk, AAA;ST^iTOPAMJA7A3AA^E^TOAM 
6<J Cause AMA 1; E, PJ Cause AWAWMM: 

Ailf iJTOffiAWA^AWA&W#^ A. 

AAA*# A AAB A A AA (fflftZ|ftAi£AA 0) ift Caused, 

^BtlEEE754 «^ACFHjm^»^[Hlo A&AfftAT, 

Ate^lifiAA Causes ±j|Eft{iAIt fill Ab 

tAAA^fl^W, IEEE754 M 

TOrA, IPAffl/SW Flag AM 1 , 13iM A AA A A AiAi3lb a A 

ato«°aatoto3Sa ctci Flag 

AWM^^ 

MA??AMMABA Flag AATOMAAM; ?AATOb WMITOPf#M 

iiffl ffl a fM/A A til ABS® A o 

AAJ/^&WA^WAA#IA(RM):)^ 

0 A^ W% 1 Atfij^TAAfl A (RM) ±5jCo £hA 7-3 Ai^A, FPU 


7-3 AAHAAliffiSi 


li'AHiA 

RM(1:0) 

mm 


0 

RN 

A^TOSMAAAMATOA, ^MASMAAA 
It^JH—TOABA UftSfftAA 0 KIAiStl^^I 

#Ao 

1 

RZ 

Ift 0 Aft^A: te^llftAASMMA^xAIAAA3 
A PAM Alt# A, 

2 

RP 

ftlEA^AAftAAite^JIftAtAg^AAAAAAAlft 

UPAI$t#A 

3 

RM 

ftAA#AAft#A: 


TOASATOAIIAATOIITO 
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AS 2F _ 

1341fc4A 

7.3 

444 fpu A4®4 32 AA, AS 2F 4444144X44 rh mips 

4 ^ 4404441114 , mtm^ 

AS 2F AffiMMAiftA fM^ril 

7i44^404&A^ (FMT) ,£X#AfflSSI£M01liA£4 M*£b3S#§2 (COP2) &4H 

fm. as 2Fn&m^mnmmr-mm^WA^urjim: 

• ^*f^>MM4ll4 (FMT =16,17)o&^A'&TI ADD,SUB,Conversion, 
Move, Compare Branch ^Jb 4o A 7-4 Al (11 TAIAXAIhA 

• )^M^4^4(Paired-single, PS)(FMT=22) 0 PS Ilf4*1 A74mSM4#- 
ffjf I&0444HA, 44 Multiply-ADD, ADD, SUB, MUL, ABS, NEG, Move A Compare 

MIA A 7-5 #»JHj7&®£ifA 

• ^1M4. AS2F 

MAif o 44 2F ^A£f4AI«A4iA A4> 

• 41^444114° S®Ib4A mips 44Ib 47)—44lfeo 4444444 


7-4 AS 2F i-?4*P#40744 A4 


MADD 

ADD 

ROUND.L 

MFC1 

CVT.S 

BC1F 

C.F 

C.SF 

MSUB 

SUB 

TRUNC.L 

MTC1 

CVT.D 

BC1T 

C.UN 

C.NGLE 

NMADD 

MUL 

CEIL.L 

DMFC1 


BC1FL 

C.EQ 

C.SEQ 

NMSUB 

DIV 

FLOOR.L 

DMTC1 


BC1TL 

C.UEQ 

C.NGL 


SQRT 

ROUND.W 

CFC1 

CVT.W 


C.OLT 

C.LT 


ABS 

TRUNC.W 

CTC1 

CVT.L 


C.ULT 

C.NGE 


MOV 

CEIL.W 




C.OLE 

C.LE 


NEG 

FLOOR.W 




C.ULE 

C.NGT 


P^wWactby 
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7-5 AS 2F 4^JA4M^4 Paired-single(PS) 


Fmt 

OF*^^ 

Fmt=22 

ADD 

ADD.ps 

MADD 

MADD.ps 

MSUB 

MSUB.ps 

NMADD 

NMADD.ps 

NMSUB 

NMSUB.ps 

SUB 

SUB.ps 


4biP,AS4#AAJ1^4S'APSA4 
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NEG 

NEGps 

ABS 

ABS.ps 

C.F 

C.F.ps 

C.UN 

C.UN.ps 

C.EQ 

C.EQ.ps 

C.UEQ 

C.UEQ.ps 

C.OLT 

C.OLT.ps 

C.ULT 

C.ULT.ps 

C.OLE 

C.OLE.ps 

C.ULE 

C.ULE.ps 

C.SF 

C.SF.ps 

C.NGLE 

C.NGLE.ps 

C.SEQ 

C.SEQ.ps 

C.NGL 

C.NGL.ps 

C.LT 

C.LT.ps 

C.NGE 

C.NGE.ps 

C.LE 

C.LE.ps 

C.NGT 

C.NGT.ps 

MUL 

MUL.ps 

MOV 

MOV.ps 


7.4 

7.4.1 

FFUgERmXt 32 & (4MfJf) &nJWX4 64 & OtWM) #^IEEE«im6im 
fiW+ 32 ■'f 24 tfc#flfjl(F+S) 

-4^8 (E); 64 53 MfejfcF#}']' 

mt (f+s) ii ce> ; 64 mm & cps> 

MJM 7-30T/Fo 


4 b+:7fc45+++'W PS+F] 
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2F 


<i •**:< ::o 


S 

r* 


1 Slur 

Exponent 

Free t ion 


>• 


63 62 


5 

E 


Sign 

Exponent 

Fraction 


ll 






:. ■: *.• _ r . r . r .4 _ v; ••: :!i: 


SI 

lit 

Ft 

50 

E0 

PO 

Si«r: 

Exponent 

Fraction 

Sign 

Exponent 

Fraction 


S i 




7-3 m 


jEtu± a&&& : 

• #^feX s 

• E = E 0 + Bias, E 

• F= .bib 2 ....bp_i 

Jtlfc E„ E min ^P E max £ft 

imil: 

• E min -1 

• E max +1 NaN[Not a Number]) 

o mmm — 

Mo E^7-6 


7-6 


H 


( 

1) 

if E 0 = E max +1 and F ^ 0, then V = NaN, 
regardless of s 

( 

2) 

if E 0 = E max +1 and F = 0, then V= (-l) s °° 

( 

3 ) 

if Emi„^E 0 ^E max , then V = (-l) s 2 E o (l.F) 

( 

4) 

if E 0 = E m i n —1 and F^O, then V= (-l) s 2 Emin (0.F) 

( 

5) 

if E 0 = Emm-1 and F = 0, then V = (-l) s 0 


£nJS v NaN, m'A F Signaling 

NaN 1$^ Quiet NaN: t-UW: F EftltTStEiM^llS V ^ Signaling NaN, l^rK'J V H Quiet 
NaNo 




Loongson Technology Co.,Ltd 




























PjMsraibv 

/Lnongscm\ 


AS 2F 


.1-1 %XT— ^ A^iB, 


7-7 )?TOA#f£fi 





4MM 

AftM 

F 

J-'max 

+127 

+1203 

F 

J-'min 

-126 

-1022 

mmnnfem 

+127 

+1023 

lu%Lit%& 

8 

11 

mkit 

HtH 

(Hidden ) 

Bill 

(Hidden) 

F (AIHillLJA) 

24 

53 


32 

64 


7-8 JtAIfc^nJiH^EKi^^dl 



1.40129846e-45 

M it 

1.17549435e-38 


3.40282347e+38 


4.9406564584124654e 

-324 

Wk 

2.2250738585072014e 

-308 

WfeWfr&WckWL 

1.7976931348623157e 

+308 


7.4.2 £j®#Jt4“te5£ 

TOt: 

• 8fM. TO^TOAi#^fi7 8 

• 4tfi*, 16 it¥¥ 

• iA64 

S 64 TOMATO 0—63o it 0 (LSB), it 63 (MSB) 0 STO4TO 

ftWllfcffil&it, fltltlllto 0 3\it 15 —A 16 it, iu 


AAASMTOAII^TOWIITO 
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Tfcfc 2F 

8 nm 15 , M^m^M^o 

. mu, 
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63 

4$ 

47 

32 

31 

16 

15 

0 

integer 

integer 

integer 

integer 


16 


16 


16 


16 






63 

62 48 

47 

46 32 

31 

30 16 

IS 

14 0 

sign 

integer 

sign 

integer 

sign 

integer 

sign 

integer 

1 

1$ 

1 

IS 

1 

IS 

l 

IS 


m 7-5 ^ 


7.5 FPU»4>$tolC^#Eft 

FPU CPU 6<J^^7X^o ^P CPU 9 « 

2~6 ShtiTRIKo FPU 
^#1^: FALUllS# FALU2o FALU2 Jp-TCJS^rJI^# 
fHPJP, FALU1 #-7ni^T 

S'/£, ^iP^^.FALU2 
xjX" falu i 

It FALU1 #-7L, l¥, l XiPM> ^-^^iPM^ffic 6 ''MAXT Jh1®X 

MS 4 ISMfMlffi; FALU1 4> W®#(^ CVT.D.S ^R CVT.S.D ) 

MS 2 14MtMI®X Mftf, 

^Juii (RAW) mm, Forward T-#r 

FALU1 #-7n^^l7X^, ^^MS^M 

aftflET- 

falu2 ^-jtMiW- MJpM> ^¥*^iJP> . 

^4X?MllPM, #M,^iPXIftM^it7Xlift, MS 6 'tWlT JM; 

MS4~i6^mtTjm ^^^¥^M#x'JMS4~3i^^fM)S9o 

&&mmjfnumm^rnym, mmu^n 


PtJXTfcS+TO^IS^+UWPS^F] 
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falu2 m'a falu2 , AH 
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7.6 }f;5Wh£tS 

F? fpu 

££#F?AFPU 
Alio 

FPU 

FPU 

-^^^ft^pjFPuafe^#^^, ifM-mmmfo 

FPU IEEE754 MA: 

• Alt Inexact (I) 

• h '/?i[f. Underflow (U) 

• _t^ Overflow (O) 

• 1^^ Division by Zero (Z) 

• Invalid Operation (V) 

&RM/ \AM£F: 

• Unimplemented Operation (E) 

fpu AmtMrtikW} mips if A ^ FA fpu At£7A)£lE 

ffA^PFfAFi, 

IEEE754 m 5 AM^F (V, Z, O, U, I) |PXtJ&#—AifflAFSfTOM^FPSP#, A 
5 fgAteFi^—Mi&gElA 

(Cause) AfTlfg, (Enable) MAFfA (Flag) f/ffif 

go itofpu/^—^m^f&cpu. m.^ 

mfttttmtftmmmmnkLo 

FHJ# Aft o A |i] fftM£F!*!M&£ TAN WMftiK . ft 7-9 TJ tB T fpu TF A ieee 

\mmmxmm. 


7-9 WFft&iMtta 


w 

mm 

#AFiA 

mmm 

I 

mmwm 

Any 


u 

TiM^F 

RN 


RZ 

N^AWffAFE^iigo 

RP 

FEIETMFillEASAlEIt FE^Tiffl#IEA-0 


AAAST F4KTIIAT UWIl^N 
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AA 2F 




RM 

IE $1T/m jil S A S 7 J N A li(, IE S T/m jii S A+0 

0 

ShaMS 

RN 

««AfH]^S0^AAlE^SaAAAA 

RZ 

I^AA^S^ffSIE^SfiASAm 

RP 

fE^Ty»SAMAA^,lEST/»SA+- 

RM 

IEST/m Ills AS AMi^,IEAT/M Ills A-°° 

z 

WA 

Any 


V 

HK/AIAA 

Any 

Istf/I—A Quiet Not a Number/QNaN) 


TffiAASit FPU AS^#MSlAIA«lT7lffi^ M.#*ffli3£BJI7 fpu A^SMS 




Tfmmmtb 00 


fpu ^R^iurmmnr^wmm^: 

• iiFstfetto 

mmmtnm^. n^-^mmmmmmm, aa 

i^Mio 

Ifr? Alfl o 


ft&m'fm h (V) 

SAIMAA: 

SffSa^PSMA'M'llA.MIPS Quiet Not a NumberC QNaN ) „ 

HIAft^SSIA 

• AAfflMo 1^0: (+ 00 )+(- 00 )^ ; S‘(- 00 )-(- 00 ) 

• AIA: ox 00, ASi^AEftSffcSij^ff!: 

• PA'/A: 0/0, 00/00, A 7 )^AEftSIfcin;fcI£ 

• A A AS Unordered Ei\J tt(SMS EftSfPtfcH: Unordered 

• A^AIh AftS NaN iSIf'AA tlAX£&#$f Wi 

• iimti SNaN (Signaling NaN) MAUfA S^A—ASM7I£A SNaN ^c#M 
AtPA SNaN Pft^A^SAMS (MOV S#AMiAA^I£S#fA IS abs neg mx 

• AA: 4x, A x A A 0 Rft 

maaieee754 

^SlA#SSlit: XREMY, SSS Y H 0 x ^AAEftSM; ^S?MM$A7A 
Safd'JPftASSyffl, ^AA^C#^NaN; ln(5)£&# cos' 1 (3)o 


ASASAAKAISAAUAIIAf] 
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AS 2F 

(Z) 

PA&ig#A apai^ o«m^TOwra#»iyg0A mmmm&in -§*Ro 

n-. in(o), si^to), 

cos(O), sK# OA 

sum 

£pWWI«ATO 

±»J£h (O) 

^tlt®, AiffiMAAftilMf Ac (&AMTO0ti&BAff^M^hATOA^) 

^nw##§A»eA sum 

M'&WPgPAAAS 

AAA° 

TvTOJA (U) 

MAfflAW#^m7T»TO 

• -ArnAs<]*±2 Emin AfH]^##^m, 

rmm° 

• AAJEAtfciS (Denormalized Number) AESAJSEft 

IIM» 

IEEE754 AWfflTOA^&TOi^&^TO, 

AM. Af££g TO^T®6<JA&Mft AM= 

• #aa m&rfc 

ITO7 + 2 Emin A|B]) 

• #Afij (I^AIIW, m 

&rmm^-±2 Emin ziv\) 

MIPS lTOMAttAf^±MAM° fiJf A^TOMTMMftAM: 

• fiEtii^i i+jfiroAM) 

• mmmm 

m 

mips ^MAfiSAMMArAAfff^Ao 

Wi^MtWLMnU-. ^BFSfAi^Wi&g, AAA 

s£JMMWh 

»Af£f^f#t$l: MfsTOt&B, Sm 


P<Mfln*A>y 

/lmngson\ 


A A AS 7 TO AM# 7 SB PI TO 
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AS 2F 

h (E) 

^Wifiii^— fpuTO'J/^IAA or 

mmm^nmn^-mm^, ito 

jR^S^ffTOA*. IEEE754 AMfTOAM^btPf&^TO^MEAfTO, &®WbS 

• MlE'ffi'^^fjii; (Denormalized Operand), 

• Quite Not a Number (QNaN), tEUtff-^PAA' 

• fs toto 

\m 

M: A A A Al N aN fTO A A TO # M ‘ % A AA it A W\ IA , AM(TOA4>A:ffiA 
mmo 


P^wteatby 

/lmngson\ 


A A AS A TO AM# A SW PI TO 
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8 

3t 8-1 ?iJltiTifrS 2F 

m. 8-1 ^feS 2F 


»4> 

mm 

CACH 

E 

CACHE %kW- 

DMFC 

0 

kk CPO W^Wift 

DMTC 

0 

cpo 

ERET 

WftM® 

MFCO 

hk cpo mm 

MTCO 

mmmmm cpo 

TLBP 

gill] TLB M 

TLBR 

ffl^^it^TLB 

TLBWI 

tlb 

TLBW 

R 

TLB 


8.1 CPO #*r»4> 

ifenS 2F CPO MTC0> MFC0> DMTCO DMFCOo 

8-2 ^ijidbl T 32/64 it CPO CPO 

3c 8-2 cpo 


ft* 

CPO 

itm 

M7 

MFCO rt, rd 

32 

rt <- rd 3 i..o 

MTCO rt, rd 

32 

rd <- rt 3 i..o 

DMFCO rt, 

rd 

64 

rt <- rd 63 ..o 

DMTCO 

rt,rd 

64 

rd <- rt 63 ..o 


8.1.1 DMFCO 

M. cpo 



31 26 25 21 20 16 15 11 10 6 5 0 


COPO 

DMF 

rt 

rd 

0 

ibis 


§^W^pi£- 

?I 


Loon»O^fiPM0y Co.,L 

d 

6 5 5 5 11 
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• 

DMFCO rt, rd 

m CPO rd ijrtWM® rto SAliffTEAiS Aft 2F 


64 ft|Pf CPO WAlllft 

GPR[rt] <- CPR[rd] 

8.1.2 DMTCO^A 

im^mm cpo mm^m^ 


31 26 25 21 20 16 15 11 10 6 5 0 

COPO 

DMT 

rt 

rd 

0 

010000 

00101 



00000000000 

6 

5 

5 

5 

11 


DMTCO rt, rd 


• tit A®i£ 

rt ift ft^MA CPO rdo Aft 2F 


CPR[rd] <- GPR[rt] 

t*^b3StlAnTffl^A 

8.1.3 MFCO^A 

ja cpo 


31 26 25 21 20 16 15 11 10 6 5 0 


COPO 

MF 

rt 

rd 

0 

010000 

00000 



00000000000 
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MFCO rt, rd 

m CPO rd rto 

GPR[rt] <- CPR[rd] 

8.1.4 MTC0^4 


31 26 25 21 20 16 15 11 10 6 5 0 

COPO 

MT 

rt 

rd 

0 

010000 

00100 



00000000000 

6 

5 

5 

5 

11 


• 


MTCO rt, rd 

CPO $#^rdo 

CPR[rd] <- GPR[rt] 

8.1.5 

as 2f mfco m 

DMFCO WATOTOJA 24 ^UM 25 ^mm^, 0 STOMAo 

8.2 TLBaft||»4* 

AS 2F TLB SALAAM TLBP> TLBK TLBWI A TLBWRo 

8.2.1 TLBP^4 

SSj TLB 3^ 


AAASMTOAIS^TOiTIlTO 
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31 26 

25 

24 65 0 

COPO 

CO 

0 

TLBP 

010000 

1 

0000000000000000000 

001000 

6 

--J 1—1 X—I 1 1 

1 

19 

6 


TLBP 

EntryHi TLB AAjillSitililhiAA Index W#tlo 

W TLB EntryHi rtWfflldl* Index 1 = 

Index<-1 ll0 25 llundefined 6 

for I in O..TLBEntries-l 

if (TLB [i] i 67 .. j 4 1 and not(0 15 IITLB[i] 216 .. 205 )) 

=(EntryHi39..i3 and not(0 1:, IITLB[i] 2 i6.. 2 o5)) and 
(TLB[i ]ho or (TLB[i]i3 5 ..i 28 =EntryHi 7 ..o)) then 
Index<=0 26 lli 5 ..o 
endif 
endfor 


8.2.2 TLBR^4 


S^liiTLB 


31 26 

25 

24 65 0 

COPO 

CO 

0 

TLBR 

010000 

1 

0000000000000000000 

000001 

6 

1 

19 

6 


TLBR 

ti-)A TLB 6^ G itL (©(filj ASID ESS) ^A EntryLoO 4P EntryLol 

W Index itf3 1ES TLB $t Ij/l ES ft Wilt A EntryHi 4P EntryLo itr4P44 „ Index 

tlb mmi, Mi mwm^o 

PageMask<-TLB [Index 5 . .o] 223 .. i 92 


SAASMidKAM^+AiTIlA# 
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EntryHi<- TLB[Index 5 .. 0 ]i9i..i28 and not TLB[Index 5 .. 0 ]255..i92 
EntryLol<- TLB[Index 5 ..o]i27..65ll TLB[Index5.. 0 ]i40 
EntryLoO<- TLB[Index 5 ..o]63..ill TLB[Index 5 ..o]i4o 

8.2.3 TLBWI^4 


31 ±1^5 TLB 


31 26 

25 

24 65 0 

COPO 

CO 

0 

TLBWI 

010000 

1 

0000000000000000000 

000010 

6 

1 

19 

6 


TLBWI 

Entry LoO 4R Entry Lol G TLB [ft G Entry Hi 

4R EntryLo Index TLB ^Ij/L TLB Index If# Iff Eft 111 B 

manrid tlb , m o 

TLB[Index 5 ..o]<-PageMaskll(EntryHi and not PageMask)IIEntryLolllEntryLoO 

8.2.4 TLBWR^^ 


miuMti tlb 


31 26 

25 

24 65 0 

COPO 

CO 

0 

TLBWR 

010000 

1 

0000000000000000000 

000110 

6 

1 

19 

6 




TLBWR 

# Entry LoO 4R EntryLo 1 lf#mft G ftaSBEftfjl^fi TLB [ft G fi# Entry Hi 
4P EntryLo lf#nift TLB Random lf#n^?llft TLB jiio 


4 PBdfeS+PS ^ El 
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• £fAM 

TLB[Random 5 o]<-PageMaskll(EntryHi and not PageMask)IIEntryLolllEntryLoO 

8.2.5 ERETJhA 

MAM0JhA 


31 26 

25 

24 65 0 

COPO 

CO 

0 

ERET 

010000 

1 

0000000000000000000 

011000 

6 

1 

19 

6 


• tl Af&j£ 


ERET 

ERET ftAffl AXA^IAtAhAPfa A^AM0o A Branch Jump ft A A lb] , ERET 

ERET Af£ft AMifififlHA 

(SR 2 = 1), U A EPC '-IAX PC ft, # M Status SR 2 ) ift ERL ft . AM(SR 2 =0 ), 

hk EPC WtAlAlX PC ft, #MM Status (SRi) fl<J EXL fA 3RH ERET ft A 

A LL AR SC ftAAlAiMT, AAAt SC AfA bPJI'AWMA (Status EXL=0 

AAERL=0), ftEXLgAO, A^PJepc AA^IfAAd^iiilJahXho 

• tlAHA 

If SR 2 =1 then 
PC<-ErrorEPC 
SR<-SR 3 i ..3IIOIISR1..0 

else 

PC<-EPC 

SR<-SR 3 i.. 2 IIOIISRo 

Endif 

LLbit<-0 

8.2.6 CACHE^A 


31 26 25 21 20 16 15 11 10 6 5 0 



COPO 

base 

op 

offset 

i'ci 

010000 





6 

5 

5 

16 
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CACHE op, offset(base) 

16 & offset base lf#lf4E34fj4;ll4l4c Cache MfSElt HHifeilt 

(VA)= Jiiftklll: (VA) Mil TLB (PA), 5 CtU^S-3 fff 

Cache Cache Jb^^aE^C, X4 Uncached 

Cache 


8-3 CACHE f^4 


Op ££ 

mm 

Cache 

00000 

Index Invalidate 

(I) 

00001 

Index WriteBack 

Invalidate 

(D) 

00101 

Index Load Tag 

(D) 

01001 

Index Store Tag 

(D) 

10001 

Hit Invalidate 

(D) 

10101 

Hit WriteBack Invalidate 

(D) 

11001 

Index Load Data 

(D) 

11101 

Index Store Data 

(D) 

00011 

Index WriteBack 

Invalidate 

(S) 

00111 

Index Load Tag 

(S) 

01011 

Index Store Tag 

(S) 

10011 

Hit Invalidate 

(S) 

10111 

Hit WriteBack Invalidate 

(S) 

11011 

Index Load Data 

(S) 

mil 

Index Store Data 

(S) 


vAddr<-((offseti 5 ) 48 lloffseti 5 ..o)-i-GPR[base] 

(pAddr)<-AddressTranslation(vAddr) 

CacheOp(op,vAddr,pAddr) 

• 3143 iM^h 

Index Invalidate (I) 
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AA 2F 

Index Invalidate (I) AAAtrrA Cache 4AjXAAAAjHArfT'J Cache AAPBA Invalid 
VA[13:5]^^fifetll:o A&BP&Jt^ Cache ^A4ABA 0 (Invalid) 0 

Index WriteBack Invalidate (D) 

Index WriteBack Invalidate (D) JAAtlAIR Cache AEKJX4AABA Invalid 
VA[13:5]AAiftiil:, VA[LO]AAA$*fiA° A&BPlfcJg Cache ]A£4ABA 00 (Invalid). 
MitM Cache AAdlK Cache. 

Index WriteBack Invalidate (S) 

Index WriteBack Invalidate (S) YhAAP— 15 Cache A lYjX'j/AAfi A Invalid tU 

$kr.m Cache P§P#o Cache 

A'« Cache Cache ^ Cache A&^IHfr.)t« Cache 

WbB Cache A iftXA^itigA'Xt AAfAg Cache AXdP&lftMJgJiJffilft, U5fcl«^A 
At Cache, Cache gilftA&^lHl. PA[16:5]^Atfflii!liah, PA[1:0]AAA 

AffAAAo 

A^0M^AYM£PT: 

1. AS#rA—15 Cache fPj Tag STag State=00 

(Invalid), MX'IA Cache AAA A A, STag AAA 

XAbBYR WiM Cache MWA 

2. Cache, ^PAYbB Cache Eft ITag=STag AJIYbB Cache Ai^AEftBi^ 

IState=l (Valid), Cache A AX'I AA A A > BP^&B&A 0 

(Invalid). 

3. Bift WiM Cache, Cache Eft DTag=STag BA.Cache Ai^AEft^i&i 

DState A^r A 00 (Invalid), A Dirty BEftHlA 1, JAAtAiSA; A^P|5 Cache, A 
AXAA Cache iko A Dirty YifiASA 0, UMM%WkM Cache ftjXtj&#i. 

4. #—|g Cache AEftB^BA 00 (Invalid). #PA-2I|5 Cache EftB^A 11 (Dirty), 
#^±A^[Hl5lJM^P. 

Index Load Tag (D) 

Index Load Tag(D)AAAii Cache Eft Tag AAA CPO Eft TagLo A TagHi AB A. VA[ 13:5] 
AAAhl:, VA[l:0]AAiiTag^^o 
BAftiAAAXAA: 

TagLo [5:4] = SCWay 

TagLo [7:6] = State bits 

TagLo[31:8] =Tag[35:12] 

TagHi[3:0] =Tag[39:36] 

TagHi[31:29] = StateMod Bits 

ABAA CPO TagLo A TagHi ABA1ABA 0. 

Index Load Tag (S) 

Index Load Tag(S)A-PA Cache Eft Tag AA A CPO Eft TagLo A TagHi A BA. PA [ 16:5] 


/imngsonX 
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AS 2F _ 

ASA-tAll:, PA[l:0]SJ5Ci^ Tag EKAlAo 

WiY^MlfcXiuT ■. 

TagLo[ll:10] = State Bits 

TagLo[31:13] =Tag[35:17] 

TagHi[3:0] =Tag[39:36] 

CPO TagLo m TagHi A 0 o 

Index Store Tag (D) 

Index Store Tag(D)^ CPO fill TagLo ^P TagHi Cache lAl Tag ±“!co 

VA[13:5]^XtMI:, VA[1:0]^J5C^ Tag MAo 

SC Way = TagLo[5:4] 

State Bits = TagLo[7:6] 

Tag[35:12] =TagLo[31:8] 

Tag[39:36] =TagHi[3:0] 

Index Store Tag (S) 

Index Store Tag(S)A CPO fKj TagLo A TagHi it? Cache [Aj Tag -A. 

PA[13:5]7^ACiiilTlh, PA[l:0]5tj5C$?Tag . 

State Bits = TagLo[ll:10] 

Tag[35:17] = TagLo[31:13] 

Tag[39:36] =TagHi[3:0] 

Hit Invalidate (D) 

Hit Invalidate (D)AA« Cache EKAfctlt PA 6AI. YA[13:5]^^I6<J^W6<JM/A^ 
A Cache AiKtij 0 

AA DState ESfllA^rA 00 (Invalid), EJeL Cache Si 1 A fill PA Cache AtHlB 

(Hj DTag ESS, mwm DState SA 00 (Invalid). 

Hit Invalidate (S) 

Hit Invalidate (S) ^uA'Ixf- Ml Cache AiiMlhEEEjXAAAfi A Invalid IjiAo AA— 
Wl Cache iiiyg Cache ASaA Cache Cache 

WiM Cache ASrA Cache A 1 EftXASffc® AAA Cache A$C 

mmimmuT-. 

1. PA XA-it Cache A Tag Wi^WM STag All STag Aft A PA 

AjAZAAflfflA, AAAAA State 00 (Invalid), JJ'lJAATAAo AA'&A 

AAA A, A Cache Jr AHfhAhA 

2. A A to A Cache, #PMJtfA Cache A PA A STag ESS, A-SArA Cache Ai^AA 


/lmngson\ 
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ttAlState=l (Valid), £b»#7aA Cache A^XA^iMxit BP^Ag^M 0 
(Invalid )o 

3. & til® Cache, MM Cache &7 DTag=STag MM Cache 

DState A^r A 00 (Invalid), Cache 

4. Cache ^iSAASA 00 (Invalid) 0 

Hit WriteBack Invalidate (D) 

Hit WriteBack Invalidate (D) AAAtf>(® Cache A A PA Invalid 

>I£A° M Cache VA[13:5]»MM° M DState AM 00(Invalid), 

M DTag A Cache }fA&7 PA AEE, PJ&M Cache lAiK^A^g* 00 (Invalid). 
MM Cache , IMMAAM Cache. 

Hit WriteBack Invalidate (S) 

Hit WriteBack Invalidate (S) Jtf A—Cache u | 'ifiAll: PA EffilSAlSIfegA Invalid ^ 
Ac MM Cache PMMA^M3 II^«PMp SM 

Cache i|fi Cache AM Cache @MM Cache 

M Cache AM Cache Cache 1J 

5fc#^AAPl|$ Cache, JiJnA^-S1$ Cache 

1. MM PA AM Cache lA Tag MM STag A AAA. M STag lAftA PA 

XMMtM, A AAA State AM 00 (Invalid), MM 

MM, MacheM#Mh£o 

2. SAAiA Cache, #P;3 AbA Cache B7 ITag=STag AJeUbA Cache AAAB7AA 
IState=l (Valid), MMM Cache MJXAMM, BP^AgAA 0 

(Invalid ). 

3. SAAM Cache, Cache Ei7 DTag=STag AiLfjiiS Cache AAAESAA 

DState A 00 (Invalid), Dirty AESUlA 1, AAS§£ Cache, A 

MA Cache ±A A Dirty A 07ft A 0, FAMMM Cache 07XMAo 

4. Cache 00 (Invalid). $P^^0 Cache lA^AA 11 (Dirty), 

MMAAIMMMP. 

Index Load Data (D) 

Index Load Data(D)A AA Cache ([7 Data SAAK AATagHi A TagLo AAA. VA[ 13:3] 
Aitkill:, VA[l:0]MX7M7Mo 

Index Load Data (S) 

Index Load Data( S )A—^ Cache 07 Data Sclfc®A A TagHi A TagLo AAAoPA[ 16:3) 

%mt, PA[l:0]MXM7Mo 

Index Store Data (D) 

Index Store Data (D) A TagHi A TagLo AAAB7i^iSAAi^i@ Cache 07 Data iiA 


P^wteatby 

/inongsonX 
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VA[13:3]^iMlh, VA[l:0]^*flSM^o 

Index Store Data (S) 

Index Store Data (S) W TagHi TagLo Cache [j\J Data So 

PA[16:3]^jiikJ±, PA[l:0]^Xtj&ftm^. 


RjwtansJW 

/Laongsan\ 
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9i&MPffigSli& 

it 2F AW CPU iM.SfnK DDR2 ifkllhAl'dK M PCI JftiltSTOHW IP 
tlhSfHjo iikiltWn^ CPU m PCI-DMA MTOW master IP A3£#SAtk 

CPU ftJ PCIDMA WWMW 4 AiTOWU, TO Wit STOkTOlTO 
iTOMTOvTOTOTO PWife it A I#WTOoTOTOlhWU * BASE,MASK MMAP 
HW64^WWMjt, BASE MASK 1 PTO 

5^ MMAP ^^X^ifii!lill:$f0]^ii^, WA DDR2 tjtgW* 0, 

pci/Locaiio io 64 To 

ffiPWA^TO (IN_ADDR & MASK) == BASE 

0UT_ADDR = (IN_ADDR & -MASK) I {MMAP[63:20],20’h0} 

TOBTO: CPU tJ 0x0-0x0fff_ffff tji-feilEfH] (256M) 
lAAWJ DDR2 tJ 0x0-0x0fff_ffff iTOJAK [UJ, CPU tj 0xl000_0000-0xlfff_ffff E|'h]( 256M) 
lAAJAJ PCI tj Ox 1000_0000-0x 1 fff ffff K fijj PCIDMA W 0x8000.0000 3\ 0x8fff_ffff 1'lTO‘lI: 
Km (256M) \MiM DDR W 0x0-0x0fff_ffff flTOll:lA|o]o $fc#TOffli±#65tfB$lftSfig 

tj i&ilhS I'h] A & o 


9-1 ifeiil: W P WWfiUfiM: 


mit 

toa 


MU 

3ff0 0000 

C PU_WIN 0_B AS E 

CPU fino fitjgHkfci: 

0x0 

3ff0 0008 

CPU_WIN 1_BASE 

cpu ®n i 

OxlOOOJXHX) 

3ff0 0010 

C PU_ WIN 2_B AS E 

CPU ®P2 $m&i± 

0xffff_ffff_fff0_0000 

3ff0 0018 

CPU_WIN3_BASE 

CPU ®P3 

0xffff_ffff_fff0_0000 

3ff0 0020 

C PU_WIN 0_M AS K 

cpu W n o 

0xffff_ffff_f000_0000 

3ff0 0028 

CPU_WIN 1_MASK 

CPU ®P 1 fiti^ 

0xffff_ffff_f000_0000 

3ff0 0030 

C PU_ WIN 2_M AS K 

cpu ®n 2 

0xffff_ffff_fff0_0000 

3ff0 0038 

CPU_WIN3_MASK 

cpu Hf n 3 

0xffff_ffff_fff0_0000 

3ff0 0040 

CPU_WIN0_MMAP 

cpu fino MSifeiit 

0x0 

3ff0 0048 

CPU_WIN 1_MMAP 

cpu ®n l MSifetit 

0xl000_0001 

3ff0 0050 

CPU_WIN 2_MMAP 

CPU ®P2 iftirSJfeht 

0 

3ff0 0058 

CPU_WIN 3_MMAP 

CPU HF P 3 

0 

3ff0 0060 

PCIDMA_WIN0_BASE 

PCIDMA fiPO WSitot 

0x8000_0000 

3ff0 0068 

PCIDMA_WIN 1_B ASE 

PCIDMA ® P 1 fTOitill: 

0xffff_ffff_fff0_0000 

3ff0 0070 

PCIDMA_WIN2_BASE 

PCIDMA ®P2 tlAiftlll: 

0xffff_ffff_fff0_0000 

3ff0 0078 

PCIDMA_WIN3_BASE 

PCIDMA ®P3 WSiikilh 

0xffff_ffff_fff0_0000 


TOTOMTOAII#ATOI 1 TO 
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3ff0 0080 

PCIDMA_WIN0_MASK 

PCIDMA Sno 

0xffff_ffff_fff0_0000 

3ff0 0088 

PCIDMA_WIN 1_MASK 

PCIDMA ® P 1 

0xffff_ffff_fff0_0000 

3ff0 0090 

PCIDMA_WIN2_MASK 

PCIDMA ®P2 

0xffff_ffff_fff0_0000 

3ff0 0098 

PCIDMA_WIN3_MASK 

PCIDMA ®P3 

0xffff_ffff_fff0_0000 

3ff0 OOaO 

PCIDMA_WIN0_MMAP 

pcidma ®no ftjfrgifliit 

0x0 

3ff0 00a8 

PCIDMA_WIN 1_MMAP 

PCIDMA So 1 WirSiikilt 

0xffff_ffff_fff0_0000 

3ff0 OObO 

PCIDM A_WIN 2_MMAP 

PCIDMA fP2 

0xffff_ffff_fff0_0000 

3ff0 00b8 

PCIDM A_WIN 3_MMAP 

PCIDMA ® P 3 

0xffff_ffff_fff0_0000 


4 ^JftjakWP 

4 1 , £iagW#2&^MIMI£oift$cM£cPU, t^^±CPU^E# 0 


PS&^I 
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10 DDR2 SDRAMgMSES 

ifcnS 2F DDR2 SDRAM &<J if 414* it 

(JESD79-2B )o 4K2FM^, JESD79-2B &} 


10.1 DDR2 SDRAMSMSfcS&tBWft 

iftft 2F Ml: 4 bank( DDR2 SDRAM if itftfrlPl), 

is(BP: 15 frmmmt&mv 3 $mw& Bankm&). m-x 

^f^ji-feJtlh^fH]^ 128GB (2 37 )o 

iftft 2F JESD79-2B ftifitMiTJ 

Bmi» DDR2 ®»#i|i&gi£ifld#o It, 
it (CS_n) III; 4, ifilMlI: (RAS_n) III; 15, fijifiill: (CAS_n) III; 14, if$##it# 
(BANK_n) !l!;3o 

CPU IcitlfJ lA# if ® fAtiPt Aftiiif if IWif ft 

H 4GB MJtitSl'H]|;M, ©MTffiBtffifi: 
it it = 4 Bank || =8 

if ifeilfll = 12 fijifeilhll = 12 


36 32 31 30 29 18 17 15 14 3 2 0 



Ki$ 

Fr® 

BANK iS If 

5'Ji£ 



m 10-1 DDR2 SDRAM ^TlJifelihU CPU 

ifcs; 2 f 

i#3t, (Slave State)o 

tfes; 2f Page tit^, fm-& 

iMWf, lW^»Xl Open Page M^/Close Page MMit#^*5^f , 

• ®P± 1 ^ 4 > it ‘±4 II M Itifi 7 jcHft 

• lAif'np'^tflK ff 

• (DCC), ffl^llSPt^S^itlPii^ 

• ECC 1 $M 2 TtteXl 1 itilititiT 

• flit 133-333MHZ 


4PI;£Ef UWPSAb] 
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10.2 DDR2 SDRAMi^ff^il 

DDR2 SDRAM AbMBjb'AA® 10-2 0f^= 


'BP'-4" 


(Command, foj $j\ CMD ) 


[t] RAS_n, CAS_n WE_n, A A if# A, RAS_n=l, CAS_n = 0, 

WE n=l. 


TO 

i 


CK/CK 


rXXXXTXTXTXTX: 


CMD- 


READ A NOP ^ NOP NOP ^ ~ ( N° p ^ ~ ( ^OP ^ ~ ( ^OP ^ ~ ( N° P ^ OP 


I 

DQS/DQSl 

I 


DQs 


T1 

I 


CL 


RL 


T2 

I 


=3 


= 3 


T3 

l 


T4 T5 

' >»— —% 1 


T6 

i y- -ir 


h 


r 


T7 T8 

r txti 


=r tcoso: 

'ft 


L- 




i\' - 7» 

, A 


ocuu 


Hi 


FSBFs 


T 


DCUTAt ( DOJTA, 


| ccuTA; :our^ 


B 


S 10-2 DDR2 SDRAM iiSMOliX 

_t ® A > Cas Latency (CL) = 3, Read Latency (RL) = 3, Burst Length = 8 c 


10.3 DDR2 SDRAM^ff^il 


DDR2 SDRAM JIMM 10-3 ^ . £ ® 4^4 CMD RAS_n, CAS_n 

4P WE_n, RAS_n=l, CAS_n = 0, WE_n=0„ 

DQM DQM A 

S*DQs#^|f|^. 


TO T1 T2 T3 T4 T5 T6 T7 Tn 



m 10-3 DDR2 SDRAM blAB'A 


, h ® 1 1 1 > Cas Latency (CL) = 3, Write Latency (WL) = Read Latency (RL) -1 = 2, Burst 
Length = 4 „ 
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10.4 DDR2 SDRAM#i^ldSI^^ 


SA^lnJt^$ffl^l£MDDR2 SDRAM, 0J&, ^ 

)frDDR2 SDRAM j&frSfig. £ JESD79-2B 4AJ®^7#^I£SMF^nES3ifM, &'& 
W^J$DDR2 DDR2^nJ^ 0 : 


( 1 ) 


A7., aresetn I’h'tM 


0, 


(2) aresetn {h^MBA 1° 

o) 64 ma^a 29 ama^im 

CTRL_03, START 0„ ffiW&ft&ffii&MlEffi&MJrirMlEBXfto 

(4) {*}&%%&& CTRL.03 64 START ^ 1. 


^45 2FMMif4 3 J DDR2 SDRAM 

mwaht, aart#^M^iea 0 ^#^ieas#^t/aifeiioxoooo oooo offf 

FE00 29 A 64 

umm, a^^ttiTSADDR2 667 ^-#w#^@£aAA, a#Wffignm«s£ 


10-1 DDR2 SDRAM 



& 

mm 

-H- t^t 

mil 

mm 

CONF_CTF_00[3 1 :0] Offset: 0x00 DDR2 667: 0x00000101 

AREFRESH 

24:24 

0x0 

0x0-0x1 

4Ug auto_refresh_mode fa ft TfAcfe t 

?&«!lSf#4- (FAD 

AP 

16:16 

0x0 

OxO-OxI 

F*3'i?l3?®J : t§ 1=13lfiijSfi ; 5{jt&> Si, ft TF® 

I'rJ^j close PAGE K. 

ADDR_CMP EN 

8:8 

0x0 

OxO-OxI 


ACTIVEAGING 

0:0 

0x0 

OxO-OxI 

Ak^AiDO^^PATITfl^Affiff aging i2^, PAih 

CONF_CTF_00[63:32] Offset: 0x00 DDR2 667: 0x01000100 

DDR2_SDRAM_MODE 

56:56 

0x0 

OxO-OxI 

ftTFSHM DDRI Til DDRII HS&g, X4T DDRII, 

sail 

CONCURRENTAP 

48:48 

0x0 

OxO-OxI 

TtLTI^fhU^XT—A bank 1417 auto precharge 04, 

5Ct£#-Abank:£HJifr4'. ffi: $P3fft74LTj!dt 

BANK_SPLIT_EN 

40:40 

0x0 

OxO-OxI 

^^AFDfr^PAAOJIf# /Til If # bank 14 It 14 3X split) 
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AUTO_REFRESH_MODE 

32:32 

0x0 

OxO-OxI 

SB auto-refresh HlAT - A burst lAHA - A nit4" 14 

CONF_CTL_01 [31:0] Offset: 0x10 DDR2 667: 0x00010000 

ECC_DISBALE_W_UC_ERR 

24:24 

0x0 

OxO-OxI 

ecc 

DQS_N_EN 

16:16 

0x0 

OxO-OxI 

dqs 

DLL_BYPASS_MODE 

8:8 

0x0 

OxO-OxI 

DLL BYPASS IIS, A DLL BYPASS HA 

T, J?fW DLL W#it#^1fihSB ; _BYPASS 

s, bypass 

m, & bypass 

M#St^LUi«M 1/128 as 

SSBlh DLL_BYPASS_MODE„ 

DLLLOCKREG 

0:0 

0x0 

OxO-OxI 

ItA DLL (FUi), DLL fj k&ZlS, 

yihlA'fAAJ»TSI— 

CONF_CTL_01 [63:32] Offset: 0x10 DDR2 667: 0x00000000 

FWC 

56:56 

0x0 

OxO-OxI 

^sssh&ismt^i&s, a&AiN&SB 0 , 

UiMtfE! xor_check_bits #ftlliAfttft 

SfAfllA (,R2f) 

FAST_WRITE 

48:48 

0x0 

OxO-OxI 

Aftaiasimsts/gBP ifii 

a. 

ENABLE_QUICK_SREFRESH 

40:40 

0x0 

OxO-OxI 

ssaissma, 

A1 JBJSfttSE 

EIGHT_BANK_MODE 

32:32 

0x0 

OxO-OxI 

8 A bank 

CONF_CTL_02[3 1 :0] Offset: 0x20 DDR2 667: 0x00000000 

NO_CMDJNIT 

24:24 

0x0 

OxO-OxI 

^5«±*rt#«ffcWtDLLW 

iBirtsajccAA 

INTRPTWRITENA 

16:16 

0x0 

OxO-OxI 

JkAAiTffl autoprecharge AAiP-h>fllA bank fftS 

'SSJAAITIStIJ'—A^IAA 

INTRPTREADA 

8:8 

0x0 

OxO-OxI 

HAAWfll autoprecharge AAJPA/fllA - bank (ftS 

^AiAAfTBrlft-'AiiAA 

INTRPTAPBURST 

0:0 

0x0 

OxO-OxI 

H A ft iT )fl A — bank W K "£ A A1 J Ur A fu 

auto-precharge AA 

CONF_CTL_02[63:32] Offset: 0x20 DDR2 667: 0x01000101 

PRIORITY_EN 

56:56 

0x0 

OxO-OxI 

ha ffl m a-a tmmmm mm ut^m 

POWER_DOWN 

48:48 

0x0 

OxO-OxI 

A'f£te:&A#S[Bl, pre-charge AA 
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PLACEMENT_EN 

40:40 

0x0 

OxO-OxI 


ODT_ADD_TURN_CLK_EN 

32:32 

0x0 

OxO-OxI 

4^3^ ft ffi W'RIS W74 Wit t fa] 

A— dMurn-around 04#K ffi'fif tflilT . If A—'FSff 

CONF_CTL_03[3 1 :0] Offset: 0x30 DDR2 667: 0x01000000 

RW_SAME_EN 

24:24 

0x0 

OxO-OxI 

bank ii2f 

REG_DIMM_EN 

16:16 

0x0 

OxO-OxI 

registered DIMM 

REDUC 

8:8 

0x0 

OxO-OxI 


PWRUP_SREFRESH_EXIT 

0:0 

0x0 

OxO-OxI 

HJf] self-refresh 

CONF_CTL_03[63:32] Offset: 0x30 DDR2 667: 0x01010000 

SWAP_PORT_RW_SAME_EN 

56:56 

0x0 

OxO-OxI 

3 swap_en -fiftHf, IhJ—iSPAffJ 

SWAP_EN 

48:48 

0x0 

OxO-OxI 


START 

40:40 

0x0 

OxO-OxI 


SREFRESH 

32:32 

0x0 

OxO-OxI 

ft A g WJff 

CONF_CTL_04[3 1 :0] Offset: 0x40 DDR2 667: 0x00010101 

WRITE_MODEREG 

24:24 

0x0 

OxO-OxI 

EMRS (F.2|) 

WRITEINTERP 

16:16 

0x0 

OxO-OxI 


TREF_ENABLE 

8:8 

0x0 

OxO-OxI 

a«wt#«T, 

MW&'&Ql'S. 1 

TRAS_LOCKOUT 

0:0 

0x0 

OxO-OxI 

tRAS auto-prechareg -fc4- 

CONF_CTL_04[63:32] Offset: 0x40 DDR2 667: 0x01000202 

RTT_0 

57:56 

0x0 

0x0-0x3 

JrlAWSa 

® Bt M fg . 

00-disable 01-75ohm 
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10-150 ohm 11-reserved 

CTRL_RAW 

49:48 

0x0 

0x0-0x3 

i£g ECC 

2’b00 - TRf ECC 

2’boi - r#$, mm 

2’b10 - 'STfifffl ECC 

2’bi i - im ecc, mum 

AXIO_W_PRIORITY 

41:40 

0x0 

0x0-0x3 

i&a AXI0 

AXIO_R_PRIORITY 

33:32 

0x0 

0x0-0x3 

i&g AXI0 JgRig 

CONF_CTL_05[31:0] Offset: 0x50 DDR2 667: 0x04050202 

COLUMNSIZE 

26:24 

0x0 

0x0-0x7 

i&g $PiF7iJ±tk±ititfPg*7iJ±tkJitS(i 4 )^i'h] WMft. & 

m ft sag. 

= 14 - COLUMN SIZE 

CASLAT 

18:16 

0x0 

0x0-0x7 

Sa CAS latency Ho FxSRffi 

ADDR_PINS 

10:8 

0x0 

0x0-0x7 

= 14-ADDR_PINS 

RTTPADTERMINATION 

1:0 

0x0 

0x0-0x3 


CONF_CTL_05[63:32] Offset: 0x50 DDR2 667: 0x00000000 

Q_FULLNESS 

58:56 

0x0 

0x0-0x7 

Rlii 

PORT_DATA_ERROR_TYPE 

50:48 

0x0 

0x0-0x7 

(Rif) 

if o- 16 

& i - 

& 2 - ECC 2 

OUT_OF_RANGE_TYPE 

42:40 

0x0 

0x0-0x7 

(Rif) 

MAX_CS_REG 

34:32 

0x4 

0x0-0x4 

(Rif) 

CONF_CTL_06[3 1 :0] Offset: 0x60 DDR2 667: 0x03050203 

TRTP 

26:24 

0x0 

0x0-0x7 

£3CFWffilWif'wr^i!j precharge flflFfB 

m a# \H ftmmR&tmmmnm . 

TRRD 

18:16 

0x0 

0x0-0x7 

SXllJT'lB] bank ffj active i%^B4I'h]|'b]H- ffirUfSffiA 

TEMRS 

10:8 

0x0 

0x0-0x7 

emrs BTl'i], -MAMfiE 
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TCKE 

2:0 

0x0 

0x0-0x7 

&X CKE 

CONF_CTL_06[63:32] Offset: 0x60 DDR2 667: 0x0a040306 

APREBIT 

59:56 

0x0 

OxO-Oxf 

autoprecharge 

•JlSTj bit 10o 

WRLAT 

50:48 

0x0 

0x0-0x7 

WfJBSfc). CASLAT -1 o 

TWTR 

42:40 

0x0 

0x0-0x7 

ns® fi* rt ftmmmmmm'imm . 

TWRJNT 

34:32 

0x0 

0x0-0x7 

Sislf Six @2® o 

CONF_CTL_07[3 1 :0] Offset: 0x70 DDR2 667: OxOOOfOaOb 

ECC_C_ID 

27:24 

0x0 

OxO-Oxf 

ibit ECC ftfltrif ID F (Fit) 

CS_MAP 

19:16 

0x0 

OxO-Oxf 

'FSffliTlEfiJlWSaS, 

. Tmwtm&frM cso- cs3 

CASLAT_LIN_GATE 

11:8 

0x0 

OxO-Oxf 

SFit nH^iSInffiigWlK gate open JfMBtlS]. 

-Jt§$?F CASLATJJN ( 

CASLATJJN 

3:0 

0x0 

OxO-Oxf 

DDR2 WJtilJKM 

0.5-1.5 1$: CASLAT_LIN = CASLATX2 

/FT 1 0.51$: CASLAT_LIN = CASLATX2-1 

FT 1 1.5 1$: CASLAT_LIN = CASLATX2+1 

(W¥4WJ5I»*4M50 

CONF_CTL_07[63:32] Offset: 0x70 DDR2 667: 0x00000400 

MAX_ROW_REG 

59:56 

Oxf 

OxO-Oxf 

CF.it) 

MAX_COL_REG 

51:48 

Oxe 

OxO-Oxe 

(Fit) 

INITAREF 

43:40 

0x0 

OxO-Oxf 

W autorefresh ^^4-ISt 

ECC_U_ID 

35:32 

0x0 

OxO-Oxf 

ID F (Fit) 

CONF_CTL_08[3 1 :0] Offset: 0x80 DDR2 667: 0x01020408 

ODTRD_MAP_CS3 

27:24 

0x0 

OxO-Oxf 

CS3 WitilH-Ht. CS W ODT 

PJ» 

T ODT SlfUSt. T^#StW01t3>»j5tmF CSO- 

CS3 

ODT_RD_MAP_CS2 

19:16 

0x0 

OxO-Oxf 

CS2 Witit^lF. ItltfefitJ CS m ODT 


PS&^I 


Loongson Technology Co.,Ltd 
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a odt saaft®*.. ig-#»ft0fi3>3 m^tcso- 

CS3 

0DT_RD_MAP_CS1 

11:8 

0x0 

OxO-Oxf 

csi wititit^ft cs ft odt 

law*. 

a odt saaft®*. cso- 

CS3 

ODT_RD_MAP_CSO 

3:0 

0x0 

OxO-Oxf 

CS0 WBNfr4-W. 1#fl5ift CS ft ODT 

law*. 

a odt saaft®*., cso- 

CS3 

CONF_CTL_08[63:32] Offset: 0x80 DDR2 667: 0x01020408 

ODT_WR_MAP_CS3 

59:56 

0x0 

OxO-Oxf 

cs3 w^#4-w. &jt£ft cs ft odt 

law*. A#ft@B*^a##ffl^ftrt#ss^w 

t odt saaft®*.. cso- 

CS3 

ODT_WR_MAP_CS2 

51:48 

0x0 

OxO-Oxf 

CS2 W2|^4W, #}t£ft CS ft ODT 

law*. *^ft@a*mii##ffimftrt#Sf^w 

® odt saaft®*. cso- 

CS3 

ODT_WR_MAP_CS1 

43:40 

0x0 

OxO-Oxf 

CSI W^#4-Ht. JRFftJgft cs ft ODT 

law*. *frft@aamii##ffimftrt#Sf^w 

t- odt saaft®*. cso- 

CS3 

ODT_WR_MAP_CS0 

35:32 

0x0 

OxO-Oxf 

CS0 W^1*H-Ht. &ffi£ft CS ft ODT 

law*. A#ft@aa^a##ffl^ftrt#se^w 

a odt @aaft®*= cso- 

CS3 

CONF_CTL_09[3 1 :0] Offset: 0x90 DDR2 667: 0x00000000 

PORT_DATA_ERROR_ID 

27:24 

0x0 

OxO-Oxf 

^P±S»®®«Wft ID # (Aii) 

PORT_CMD_ERROR_TYPE 

19:16 

0x0 

OxO-Oxf 

*ftR±££ifr4-IS«ft3$& (Hii) 

0l o - % H9; 

itL 1 - ^a?tfc5fe»#±fktf:*)t7F 

itL 2 - 2 5 

fv 3 - narrow transform tUfs 

PORT_CMD ERRORJD 

11:8 

0x0 

OxO-Oxf 

«Ri:S:^4ft«ft ID ^ (Kii) 

OUT_OF_RANGE_SOURCEJD 

3:0 

0x0 

OxO-Oxf 

ffiR±£^#tfri5|«t«ltf » ID -f- (Hii) 




Loongson Technology Co.,Ltd 
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CONF_CTL_09[63:32] Offset: 0x90 DDR2 667: 0x0000060c 

OCD_ADJUST PUPCSO 

60:56 

0x0 

OxO-Oxlf 

&®ft##iffl®]4 o ocd ft^ettiiw# 

OCD 

OCD_ADJUST_PDN_CSO 

52:48 

0x0 

OxO-Oxlf 

m ocd 

TRP 

43:40 

0x0 

OxO-Oxf 

pre-charge jffSJSWWWiKift. 

TDAL 

35:32 

0x0 

OxO-Oxf 

3 auto-precharge # S B ® ® 35 7 

auto-precharge fP write recovery nfffJWlJffJSSt. 

TDAL = auto-precharge + write recovery 

i&ST AP ZJs*£.%.. 

CONF_CTL_10[31:0] Offset: OxaO DDR2 667: 0x3f130200 

AGE_COUNT 

29:24 

0x0 

0x0-0x3f 

aging 

fit) aging 

TRC 

20:16 

0x0 

OxO-Oxlf 

SJJOff bank 69 active 0 M#t>JW| 

mm , ft &&& Atisif mm se® . 

TMRD 

12:8 

0x0 

OxO-Oxlf 

1% 7) 2 

TFAW 

4:0 

0x0 

OxO-Oxlf 

®3C ft #Ht& tFAW #it , 8 >H m bank 

CONF_CTL_10[63:32] Offset: OxaO DDR2 667: 0x1515153f 

DLL_DQS_DELAY_2 

62:56 

0x0 

0x0-0x7f 

£J5Ci£S5« DQS2 0ij®®W3F tfc, ^itf 

ItJWHStl 1/128,Sig DOS W@W^1£5i®MW DOS 

nnA^4i5[«'fW-^lM c h'D 

DLL_DQS_DELAY_1 

54:48 

0x0 

0x0-0x7f 

DQS1 WfjR -'Mtf 

1/128,51® DOS W@6!l*1£5i®®W DOS 

DLL_DQS_DELAY_0 

46:40 

0x0 

0x0-0x7f 

feACiifcSW DQSO 695£®W3FtL, 7-Ht 

1/128,®® DOS DOS 

nr 6^3 £> ® 

COMMAND__AGE_COUNT 

37:32 

0x0 

0x0-0x3f 

®Aifr^PA70JI#J73Slt1£jf] aging 

01] aging 

CONF_CTL_l 1 [31:0] Offset: OxbO DDR2 667: 0x15151515 

DLL_DQS_DELAY_6 

30:24 

0x0 

0x0-0x7f 

®3Ci£Sfeitf DQS6 W5i®W5Ht, ^/AifiP- -£-Bt 

1/128,®® DOS 01] Id 0/jJi'fJl®®® 01l DOS 




Loongson Technology Co.,Ltd 
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DLL_DQS_DELAY_5 

22:16 

0x0 

0x0-0x7f 

JgjSC&lfclgHf DQS5 tut 

1/128, SiS DQS 0<J B WJiftffiiBJgfltJ DQS 

DLL_DQS_DELAY_4 

14:8 

0x0 

0x0-0x7f 

DQS4 05MiSW3f tfc, 

ItJiaW 1/128, 5$iS DQS 0UB0<biffiMiSl5fi<J DQS 

DLL_DQS_DELAY_3 

6:0 

0x0 

0x0-0x7f 

DQS3 W5iiSW3Ht, 3-Bt 

#Wi®0tJ 1/128, MiS DQS 0<J g DQS 

CONF_CTL_ll[63:32] Offset: OxbO DDR2 667: 0x5f7f1515 

WR_DQS_SHIFT 

62:56 

0x0 

0x0-0x7f 

clk_wr fifjJSiSW^Ftb, -t-Bt 

wmm i/i28, ®iscLK_wR m iwotteatHws 

Mott DQS®ff03Fi 

DQS_OUT_SHIFT 

54:48 

0x0 

0x0-0x7f 

£3C2|«ltf DQS 0<J®iBW#fcfc, «^±lip- -^h-fhfft 

1/128, MiS DQS WHWStjfcSfilM DQS if 

DLL_DQS_DELAY_8 

46:40 

0x0 

0x0-0x7f 

gjUiSiW DQS8 W3iiSW3Ht, ^ifcttiP— 'W 

1/128, MiS DQS 0<J g WAteffiiSJgto DQS 

nf *% 0<JI 3 'D 

DLL_DQS_DELAY_7 

38:32 

0x0 

0x0-0x7f 

gJSC^SfeJgW DQS7 WffiiSW# tt, 

¥?)mm 1/128, 5$iS DQS 0<3S0<3^ffi5$iS3SM DQS 

CONF_CTL_ 12 [3 1 : 0] Offset: OxcO DDR2 667: 0x15000000 

TRAS_MIN 

31:24 

0x0 

OxO-Oxff 

SJSC ft Wft'F HTftMl MSc 

O UT_0 F_RANG E_L E N GT H 

23:16 

0x0 

OxO-Oxff 

cRm 

ECC_U_SYND 

15:8 

0x0 

OxO-Oxff 

2bit (R if) 

ECC_C_SYND 

7:0 

0x0 

OxO-Oxff 

Ibit nr^ftftmWKUSS (R if) 

CONF_CTL_12[63:32] Offset: OxcO DDR2 667: 0x002a3c05 

DLL_DQS_DELAY_BYPASS_0 

56:48 

0x0 

OxO-OxIff 

DLL bypass fIST dqsO 5$iSSsW'MSf 

TRFC 

47:40 

0x0 

OxO-Oxff 

wmmm 

mmftm&R&nmmmmm, 

TRCDJNT 

39:32 

0x0 

OxO-Oxff 

gjsawifi ras so cas zimmwmmk, sb 

«« * # &i&mRMfi $»®if Kg= 

CONF_CTL_ 1 3[3 1 : 0] Offset: OxdO DDR2 667: 0x002a002a 


4bjR#OT#&7fcflB& t f , 'hW PS&^I 


Loongson Technology Co.,Ltd 
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DLL_DQS_DELAY_BYPASS_2 

24:16 

0x0 

OxO-OxI 

DLL bypass IMS K dqs2 SigSfl'SSS 

DLL_DQS_DELAY_BYPASS_1 

8:0 

0x0 

OxO-OxI 

£X DLL bypass 1MST dqsl SiiSSlKSISt 

CONF_CTL_ 1 3[63:32] Offset: OxdO DDR2 667: 0x002a002a 

DLL_DQS_DELAY_BYPASS_4 

56:48 

0x0 

OxO-OxI ff 

DLL bypass 1MST dqs4 EifiS 1ft Sift 

DLL_DQS_DELAY_BYPASS_3 

40:32 

0x0 

OxO-OxI ff 

DLL bypass IMS K dqs3 SifiSlftSI t 

CONF_CTL_14[31:0] Offset: OxeO DDR2 667: 0x002a002a 

DLL_DQS_DELAY_BYPASS_6 

24:16 

0x0 

OxO-OxI ff 

DLL bypass 1MST dqs6 MiSSlftSISt 

DLL_DQS_DELAY_BYPASS_5 

8:0 

0x0 

OxO-OxI ff 

DLL bypass UST dqs5 ®i§.SlftSft 

CONF_CTL_14[63:32] Offset: OxeO DDR2 667: 0x002a002a 

DLL_DQS_DELAY_BYPASS_8 

56:48 

0x0 

OxO-OxI ff 

DLL bypass 1MST dqs8 SiSSfl'iJSS 

DLL_DQS_DELAY_BYPASS_7 

40:32 

0x0 

OxO-OxI ff 

SS DLL bypass fMST dqs7 SiSSlftSIfr 

CONF_CTL_ 15 [3 1 : 0] Offset: OxfO DDR2 667: 0x00000004 

DLLLOCK 

24:16 

0x0 

OxO-OxI ff 

SSft (SS) 

DLLJNCREMENT 

8:0 

0x0 

OxO-OxI ff 

&X DLL 

CONF_CTL_ 15 [63:32] Offset: OxfO DDR2 667: 0x00b4000a 

DQS_OUT_SHIFT_BYPASS 

56:48 

0x0 

OxO-OxI ff 

dqs out bypass 1MST wr_dqs 

DLL START POINT 

40:32 

0x0 

OxO-OxI ff 

&X DLL 

4, 

CONF_CTL_ 1 6 [31:0] Offset: 0x100 DDR2 667: 0x00000087 

INTACK 

25:16 

0x0 

0x0-0x3ff 

^S+ftiMSS 1 H, Hr 

WR_DQS_SHI FT_BYPASS 

8:0 

0x0 

OxO-OxI ff 

wr dqs bypass 1MST wr_clk fe 

CONF_CTL_16[63:32] Offset: 0x100 DDR2 667: 0x00000000 

INT_STATUS 

58:48 

0x0 

0x0-0x7ff 

ft#gfW*:&£*irl»JliH (Hii) 

ft= o- 

ft= ^ 

ft: 2- ECC -ftff^ft 

ft: 3- ECC -ftffSft 

ft: 4- -JSECCMftlSSS 

ft: 5 - mk ECC Mftlg^ft 

ft: 6 - 

ft: 7 - 

ft: 8- fWtftpftSS 


4 PI ^ 


Loongson Technology Co.,Ltd 
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14: 9-DLL^IH® 

14: 10- 

INT_MASK 

42:32 

0x0 

0x0-0x7ff 

F'3#Ef|im4 :, »TWlt5414, *5 INT_STATUS 14 - -ft 

& 

CONF_CTL_ 1 7 [31:0] Offset: 0x110 DDR2 667: 0x0000181b 

EMRS1_DATA 

30:16 

0x0 

0x0-0x7ff 

i*iB t'ff AS ft 

EMRS1 

TREF 

13:0 

0x0 

0x0-0x3ff 

w i*i airia® . 

CONF_CTL_17[63:32] Offset: 0x110 DDR2 667: 0x00000000 

EMRS2_DATA_1 

62:48 

0x0000 

0x0-0x7fff 

>f 14 1 EMRS2 gfejg 

EMRS2_DATA_0 

46:32 

0x0000 

0x0-0x7fff 

miftim, If 14 o EMRS2 f[® 

CONF_CTL_18[31:0] Offset: 0x120 DDR2 667: 0x00000000 

EMRS2_DATA_3 

30:16 

0x0000 

0x0-0x7fff 

gjtWIWJSIW, >f 14 3 EMRS2 mm 

EMRS2_DATA_2 

14:0 

0x0000 

0x0-0x7fff 

it a 2 emrs2 mm 

CONF_CTL_ 1 8[63:32] Offset: 0x120 DDR2 667: 0x001 cOOOO 

AXI0_EN_LT_WIDTH_INSTR 

63:48 

0x0000 

OxO-Oxffff 

&X AXI0 64 1414®Wrt#i4f4 

EMRS3_DATA 

46:32 

0x0000 

0x0-0x7fff 

emrs3 Kt&atM 

CONF_CTL_19[31:0] Offset: 0x130 DDR2 667: 0x00c8006b 

TDLL 

31:16 

0x0000 

OxO-Oxffff 

feXfomUR DLL WJflMSt 

TCPD 

15:0 

0x0000 

OxO-Oxffff 

1?tfilB4f I f>W?4S l J precharge 

CONF_CTL_19[63:32] Offset: 0x130 DDR2 667: 0x48e10002 

TRAS_MAX 

63:48 

0x0000 

OxO-Oxffff 

feX ftftJllfiM, sss 

m^w ft mmm n mbs . 

TPDEX 

47:32 

0x0000 

OxO-Oxffff 

feX ft felltH^ 6W ff MlSHit 

CONF_CTL_20[31:0] Offset: 0x140 DDR2 667: 0x00c8002f 

TXSR 

31:16 

0x0000 

OxO-Oxffff 

'Six ft i uiifii hi ah? w Baffin s® 

TXSNR 

15:0 

0x0000 

OxO-Oxffff 

AAftAlMltXSNR #®t 

CONF_CTL_20[63:32] Offset: 0x140 DDR2 667: 0x00000000 

XOR_CHECK_BITS 

63:48 

0x0000 

OxO-Oxffff 

S fwc #Sfi3:®Bf , check bit 

VERSION 

47:32 

0x2041 

0x2041 

£3fft#E®®*# (Rif) 

CONF_CTL_21 [31:0] Offset: 0x150 DDR2 667: 0x00030d40 
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ECC_C_ADDR[7:0] 

31:24 

0x0000 

OxO-OxI fffff 

fff 

Ibit ECC (Rif) 

UNIT 

23:0 

0x0000 

OxO-Oxfffff 

— 1x16 200US 

CONF_CTL_21 [63:32] 

Offset: 0x150 


DDR2 667: 0x00000000 

ECC_C_ADDR[36:8] 

60:32 

0x0 

OxO-OxI fffff 

fff 

iHiCfelL Ibit ECC ftiH04fitJ±t!liiM#,t (Rif) 

CONF_CTL_22[31:0] 

Offset: 0x160 


DDR2 667: 0x00000000 

ECC_U_ADDR[31:0] 

31:0 

0x0 

OxO-OxI fffff 

fff 

2bit ECC (Rif) 

CONF_CTL_22 [63:32] 

Offset: 0x160 


DDR2 667: 0x00000000 

ECC_U_AD D R[36:32] 

36:32 

0x0 

OxO-OxI fffff 

fff 

2bit ECC (Rif) 

CONF_CTL_23[31:0] 

Offset: 0x170 


DDR2 667: 0x00000000 

0UTJDF_RANGE_ADDR[31:0] 

31:0 

0x0 

OxO-OxI fffff 

fff 

iaw(Rif) 

CONF_CTL_23 [63:32] 

Offset: 0x170 


DDR2 667: 0x00000000 

OUT_OF_RANGE_ADDR[36:32] 

36:32 

0x0 

OxO-OxI fffff 

fff 

I’n) 04 M±Wtht (Rif) 

CONF_CTL_24[31:0] 

Offset: 0x180 


DDR2 667: 0x00000000 

P0RT_CMD_ERR0R_ADDR[31:0] 

31:0 

0x0 

OxO-OxI fffff 

fff 

ia^jfraPS4^4lt«B4W±fe±mt (Rif) 

CONF_CTL_24[63:32] 

Offset: 0x180 


DDR2 667: 0x00000000 

PORT_CMD_ERROR_ADDR[36:32] 

36:32 

0x0 

OxO-OxI fffff 

fff 

(Rif) 

CONF_CTL_25 [31:0] 

Offset: 0x190 


DDR2 667: 0x00000000 

ECC_C_DATA[31:0] 

31:0 

0x0 

OxO-OxI fffff 

fff 

ibit ECC ®if 04fi4Mt,I (Rif) 

CONF_CTL_25 [63:32] 

Offset: 0x190 


DDR2 667: 0x00000000 

ECC_C_DATA[63:32] 

63:32 

0x0 

OxO-OxI fffff 

fff 

iH^4£ Ibit ECC ®if 0404Mt,I (Rif) 

CONF_CTL_26[31:0] 

Offset: OxlaO 


DDR2 667: 0x00000000 

ECC_U_DATA[31:0] 

31:0 

0x0 

OxO-OxI fffff 

fff 

2bit ECC ®if 04fi4Mt,I (Rif) 

CONF_CTL_26 [63:32] 

Offset: OxlaO 


DDR2 667: 0x00000000 
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ECC_U_DATA[63:32] 

63:32 

0x0 

OxO-OxI fffff 

fff 

2bit ECC (Fit) 

CONF_CTL_27[31:0] 

Offset: OxlbO 


DDR2 667: 0x00000000 

CKE_DELAY 

2:0 

0x0 

E- 

X 

o 

o 

X 

o 

CKE 

CONF_CTL_28[31:0] 

Offset: OxlcO 


DDR2 667: 0x00000001 





IkTfSUh unbuffered ASiaMrtfflS AS 

UB_DIMM 

0:0 

0x0 

OxO-OxI 

SS 1, AS 





1 *0, 


7TO£KSW#^TO®iSlSi)TOnT: 

(1) CONF_CTL_00 AP 

Autoprecharge J#f&, — JiUnffl Autoprecharge, ft## 

(2) CONF_CTL_00 CONCURRENTAP 

Concurrent Autoprecharge, 

if fiti . 

(3) CONF_CTL_03 SREFRESH 

Self Refresh lMft» MS A Self Refresh A AM® 

Oo 

(4) CONF_CTL_07 CASLAT_LIN_GATE 

CASLAT.LINo DQS in ^I'hJ& tK^^ rJ^PM 1. 

(5) CONF_CTL_15 DLL_INCREMENT 

jA#ITOh£i&A Oo 

(6) CONF_CTL_15 DLL_START_POINT 

itb#fTO/TOA o lo iEUS/JTOiJiANlf- M TO dll_lock_value iS 1.5 

fn o 

(7) CONF_CTL_28 UB_DIMM 

Unbuffered ft#TO, flfgiAfiA E iWMM W 


STOSMTOAISTOEWIITO 


Loongson Technology Co.,Ltd 
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11 H/SlOfifM 


11.1 ioewssitgtt^ 

^45 2F^>trt^T PCIX^flJH, Local 10 GPI0> 

SjiBliiilo IXUbP, JEffln-i. XgCPUfMXiX^ 

axxxxjH, mt±^immn-iffi^o 


Cross Bar 


Registers 

LocallO 

|video Acc 

Interrupt 

Arbiter 

PCI/X Mas 


PCI/X Slave 


Integrated 10 Controllers 


11-1 10 


11-1 10 lliilil^:i'p]l>Md 



XX 

j^fjSXfh] 



0 x00000000 

256M 

- 

- 


0 x10000000 

64M 

PCI MEM LoO 

CDWHB 1 

2 

0xl3f00000 

1M 

Video Acc 

CDWHB 

4 

0x14000000 

64M 

PCI MEM Lol 

CDWHB 

2 

0x18000000 

64M 

PCI MEM Lo2 

CDWHB 

2 

OxlcOOOOOO 

32M 

LIO ROM 

CDWHB 


OxleOOOOOO 

28M 

LIO 10 

CDWHB 


OxlfcOOOOO 

1M 

BOOT ROM 

CDWHB 


OxlfdOOOOO 

1M 

PCI 10 

WHB 


OxlfeOOOOO 

256B 

Registers 

WHB 


OxlfeOOlOO 

256B 

PCI Header 

WHB 


0xlfe80000 

2K 

PCI CONF 

WHB 


OxlffOOOOO 

1M 

LIO 10 

CDWHB 

3 

0 x20000000 

1023.5G 

PCI MEM Hi 

CDWHB 

2 


dtX^S4X4KXIlx#4 ]; ll'4i’liiX b] Loongson Technology Co.,Ltd 
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1. C(Cachej^), D(^), W(^), H(^), B(^r). 

2. Mem_Win_Base, Mem_Win_Mask rjsjo 

3. LlOCfg 

4. Rn&m, 


li.i.i PCix3$fU^ 

ifcft 2F ftj PCIX &RJ PCIX 15^ 

PCIX &t£±o PCI-X 1.0b 4P PCI 2.3 Mfli, OxlfeOOOOO 

JF&lft256^Uf, $P^ ll-2^o 


^ 11-2 PCIXWSS^ 

^TI 3 ?1?2 1 

Device ID 
Status 

Class Code 

BIST Header Type Latency Timer 

Base Address Register 0 
Base Address Register 1 
Base Address Register 2 
Base Address Register 3 
Base Address Register 4 
Base Address Register 5 


Vendor ID 
Command 

Revision ID 
CacheLine Size 


Subsystem ID 


Subsystem Vendor ID 


Capabilities Pointer 


Maximum Latency Minimum Grant Interrupt Pin Interrupt Line 

Implementation Specific Register(ISR40) 

Implementation Specific Register(ISR44) 

Implementation Specific Register(ISR48) 

Implementation Specific Register(ISR4C) 

Implementation Specific Register(ISR50) 

Implementation Specific Register(ISR54) 

Implementation Specific Register(ISR58) 


itfcill 

00 

04 

08 

0C 

10 

14 

18 

1C 

20 

24 

28 

2C 

30 

34 

38 

3C 

40 

44 

48 

4C 

50 

54 

58 




Loongson Technology Co.,Ltd 
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PCIX Command Register EO 

PCIX Status Register E4 

ifeiS 2F flfj PCIX 64 P - fi{BARl, BARO}> {BAR3, BAR2}> {BAR5, 

bar4}=x^w#^ssbwp o> u 2 mmio wp^B'K 

PCI_HitO_Sel, PCI_Hitl_Sel, PCI_Hit2_Sel 11-6 - 


11-3 *»?}£«##§ 




W l'4l 


i m 

ISR_40 

31 

tar_read_io 


0 

target itiBBIB IO 

(mm) 


30 

tar_read_discard 

in lit) 

0 

target ^5 fill delay 





target W l' u J B R't tu til delay/split 

29 

tar_resp_delay 


0 

0: 

1: m-. 

target 

28 

tar_delay_retry 


0 

0: tSBrt W>WM- (^29^) 





1: S/JlMiSi 

27 

tar_read_abort_en 


0 

?? target nPlBilfi# ^c^Pt, illfii: 
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64M 

:\m 

0x40000000-0x7fffffff 

1G 

:\m 

0x80000000-0xbfffffff 

1G 

Mo 

OxcOOOOOOO-Oxffffffff 

1G 

Ml 


o-^^ameg$tJT: 


P^JwWacTby 

/imngsonX 


mO_winO_base = 0x00000000_00000000 
mO_winO_mask = OxffffffffJOOOOOOO 
mO_winO_mmap = 0x00000000_00000000 

mO_winl_base = 0x00000000_10000000 
m0_winl_mask = 0xffffffff_f0000000 
m0_winl_mmap = 0x00000000_10000001 

m0_win2_base = 0x00000001_00000000 
m0_win2_mask = 0xffffffff_00000000 
m0_win2_mmap = 0x00000000_00000000 

m0_win3_base = 0x00000002_00000000 
m0_win3_mask = 0xffffffff_00000000 
m0_win3_mmap = 0x00000000_00000001 

trans_lo0 = 0x00 
trans_lol = 0x04 
trans_lo2 = 0x07 


// CPU 0-256M => DDR2 0-256M 


//CPU 256-512M => 

// IO controller 256-512M 


// CPU 4-8G => DDR2 0-4G 


//CPU 8G-12G => 

// IO controller 0G-4G 
// => PCI 0G-4G 

// loO => PCI 0-64M 
// lol => PCI 256-320M 
// lo2 => PCI 446-512M 


pci_hit0_sel = 0xffffffff_c000000c // 1G bar size 

pci_hitl_sel = 0x00000000_00000006 // invalid bar 

pci_hit2_sel = 0x00000000_00000006 // invalid bar 


4 kgTfcS+PS ^ 4] 
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pci_barO = 0x00000000.80000000 // PCI 2G 


ml_winO_base = 0x00000000.80000000 // PCI 2~3G => DDR2 3~4G 

ml.winO.mask = Oxffffffff.cOOOOOOO 
ml.winO.mmap = OxOOOOOOOO.cOOOOOOO 


i pci 


pci.hitO.sel = Oxffffffff.cOOOOOOc 
pci.hitl.sel = 0x00000000.00000006 
pci_hit2_sel = 0x00000000.00000006 
pci.barO = OxOOOOOOOO.cOOOOOOO 


// 1G bar size 
// invalid bar 
// invalid bar 
// PCI 3G 


ml.winO.base = OxOOOOOOOO.cOOOOOOO // PCI 3~4G => DDR2 3~4G 
ml.winO.mask = Oxffffffff.cOOOOOOO 
ml.winO.mmap = OxOOOOOOOO.cOOOOOOO 

ft= 
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12 mzvtfo 


7} O 

12.1 HPB 

m 12-1 £fcHT£ ALU1/2, MEM, FALU1/2 

imim, 

wa, ^m^alu^4 

2,S^tjn ALU ta^lXl^nlflicPft 'ttino @ltfc> /f£$PI i = i + 1 

f^#^m^fl5XfH]Pg* lo 


12-1 



Mfm* 

MIS. 

flPFEU® 

in# 

ADD/SUB/Logical/Shift/LUECMP 

ALU 1/2 

2 

l 

Trap/Branch 

ALU1 

2 

l 

MF/MT HFLO 

ALU 1/2 

2 

l 

(D)MULT(U) 

ALU2 

5 

2 1 

(D)MULT(U)G 

ALU2 

5 

1 

(D)DIV(U) 

ALU2 

5-38 2 

10-76 3 

(D)DIV(U)G 

ALU2 

5-38 

4-37 

(D)MOD(U)G 

ALU2 

5-38 

4-37 

Load 

MEM 

5 

1 

Store 

MEM 

- 

1 

» £ » ft 

(D)MTC 1/(D)MFC 1 

MEM 

5 

1 

ABS/NEG/C.cond/BCLT/BCIF/Move/CVT* 

FALU1 

3 

1 


(lz(a) < lz(b))?( lz(b)-lz(a) )/2 + 4 - ez(c) / 2 : 1 
JC4 1 a/b=c, lz = Itf^O ez : jggOM'Mfe 
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Round/Trunc/Cci 1/Floor/C VT* 

FALU1 

5 

1 

ADD/SUB/MUL/MADD/MSUB/NMADD/NMSUB 

FALU1/2 

7 

1 

DIV.S 

FALU2 

5-11 

4-10 

DIV.D 

FALU2 

5-18 

4-17 

SQRT.S 

FALU2 

5-17 

4-16 

SQRT.D 

FALU2 

5-32 

4-31 

LWC1/LDC1 

MEM 

5 

1 

SWC1/SDC1 

MEM 

- 

1 


*JTOel2-l, 2SWlXT/l*iM: 


• M &} Load/Store iWTO fa PS?TOTO LL/SC TO. LL/SC , 


HWTOinTO Reorder IMPAtl, MdW CPO PA^JTOW, TOPX^It» 

• TOheloTO^I, ^W#3'TO$fflPB$iJ° 

stototo^- ctci/cfcio 


a 




r'l'TOTO 


;i#M« @Ar 


$j, TO^iM&TO^TOTOrMTOffl1*1» 


12.2 ^4r^s 

to 2f totototo 

• tototo= 

(D)MULTG, (D)MULTUG, (D)DIVG 
(D)DIVUG, (D)MODG , (D)MODUG 

TOtt&<J MIPS TOiTO ^AWTOTOTOfsTO^TOTOMIAIIW# 

^(hi/lo), to^ Rise m<m<imm 

TOTO#TOAhi/lo 

mips &®StTOTOMHXg ITO 

m-#m jptomtoms° 

12.3 


TO 2F 

TOiTOTOTOTO> $f#TO. TOiTOTO 


TOTOATOMTOTOPSTO 
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12.3.1 

ifc^2F nJ^l3A-^ Cache If 0^4, 

® Cache If WsMf ^S^±Aitlf^lS^Xf^, MtiSf 
® Cache Iflfh&ffo jifc^h. £P4 H£—H^JPIWh 

#. Cache IfDi. 

-^m%o 

12.3.2 

HffHjo m 

^attra^Afc^ 2 f it, 

tt, haj rt^-nm&imm^, cbtb) 

tUT-^IEa^fM^if %m PC ft. 

smfiWr (Profile), 

aifum#, mnmmmmm^o 

^tfSTOfr 20 2o«4, atifWiiF, a 

iwi 20 gjf2 f ^\>m 
JitM ft AttM o ISillAfft'JDf^fiSfSi fPSftllt. 
l.S^tlUTTO^WTU^-^NiSlS^o lEIilMltrJf, 


lf3f likely ° 

• G-Share ff«o 

—t' 9 GHR, fP-t-W 2K PHTo 

• BTB ($t#Slf^#)o 

fr i6 m<i±mmmft° Mfw#»»wswit. 

• RAS (MSf&iltfAA 

4 4M, Mffl^WSlilMlHl^Stfi'fellho 


4 k 14fcS f f4S f >il't PI A H 
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£#& 2f Likely Likely mmm 

itow®° 9o%u±m 

]EmmWo atm&, 2 f 85%-ioo%, to 

TO) £S#1#£1T. Likely *TO, 

Ilcin^Jl^W-mno-branch-likelyi&JlW GCC (3.3®) 

3 TO/KIX $1# 

mmn, o 

4, TOM 1 Mi-feTO PC+16 WJI4-. TO 2 fGl'iTOfj PC+32 TOffl 3 Pf, 

towmtoto 0 Wiit. ®o 

TO 2F ® 0fj BTB lMTOWlfM4fTO(TO JALR && JR31 TO JR JI4). 

mto 4 to ras mm jr3i a toiil as tos4wwto tox 
ip*™ jr3i 

12.3.3 

iHf^TOJXtfijTOifTO, mtoato cache » aft 

mRmmummm cache if □ 

12.3.4 J&-HI& 

TO 2F TOTO^TOtlfTOnTOlfsTOSXTOTO 

mTOis#^ m gcc) w^tototo, ieto 2f 
M imfixTOiaim tmmmjmmim* 

12.4 #***&» ftO 

Load/Store TOlTOlf M MTO^ElfTOXTOffnfo 0 TOTOIdg Cache TOTO 

TOrtw, iptotototoitoito cache (fl^ 

JfMlTOlTO), TOTOTOTOJTOXTOMM, TO, TOTOTOM Cache 
X W M X i M Pf X 4t fill ff ttfjTj X o 

TO 2F STOl Cache TOTO«fg, 512KB, TOTOMltTO TO# 

TOffiTOTOTOTO, TOXMITO, BPTOTOTOTOo TO2FrtBDDR2 

l*l#&f«, TOPITOMTOdTOTOlTOMo JfTO2ETO, TO2FITOTO# 
AitcS, Sf^ifiXitWAiiX ISiltiXW^lIX^lf if Stiff teo ffArtlflS 
$ mM0 TOTO W#XHTO o 

ifciS 2F a ItrStlS^htea^'SWSliiifLSl^XlB^, {i.^Xy,lSii Load-to-Zero-Register 


Rjwtaradfey 
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Cache. ^jTIW, &TO 4 

Mr ftj HiMMRMj] N , BP fAIMPPyTO^MPIffiMm& <> 

putwaps 2f 

(BP^Cacheifrt, tUffS 5 PPPIJ), |p0t^WPTOWA:5lJTO^/STOPPS^ 

uto am, -mzm, pp§jm^) m 

Cache im%-±, S#KcnT^^IJffl Cache i£TOPP 

IK Cache MPPilTO P o emu GCC fP Packed JStt) iTOTO (IS 

Pb M±A) P>MP 4 C 2 F 

Load/Store tP^W>P?f 2 Ri£g^(P#MiA M Pc# 3 tffl l»J Pc 

», ^ (0^tD 
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12.5 

• m 032ABlKJfP(T 1{S^dSn$2F 

32 't 64 im N32 Pc N64 ABI TOTOAP¥£b«lTOt£o 

• sss; 2 f m 


TO4£STOKP:II# UTOPIAS] 
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13 2F-^#^MIPS^MIPS64 ISAlft^ 


13-1 #S2Fif#g£ MIPS &MIPS64 ISA 



Godson2F #'(4 

MIPS III 

MIPS64 

CPO 

$22 

ASA TLBWI A TLBWR ]t 

AAA, AA2f^itlbA 

a CPO 22 ITLB 

A A Flush ITLB o 

mips m AiHAAIA, 

TLBWI 

TLBWR SPAo 

MIPS 64 \s\ MIPS III 

CP 0 

$24, $25 

% A 2F A CPO 24 

25 A, 

§1, #ff#jAL5.19#o 

MIPS R4000 A , 
CPO $#f!24AAP 
25 A A m o MIPS 

riooooA, cpo A 

#^§ 24m®o 

A MIPS64 A, CPO 

24 

% DEPC 

AAejtag o 

CP o 

$27 

AA 2F AAf# CacheErr, A 
AA ERL MB 1 A A ErrEPC 

A&MIUJfeiii:, lliAAf# 
ERL a 1 Ht A A $ fa] A 5 12M 
% Unmapped > Uncached 0 CPO 

27 

MIPS R4000 A 
R10000 # A A 

Cache Error 

CPO A#^I27^A 
CacheErr iir##fo 
ERL A % 1 PAM, 
ErrEPC A^lM0ilfc 

it, AAA A: fa] A 

512M % Unmapped > 

Uncached o 

MIPS 64 |W| MIPS III 

TLB An 

A A tlb AAJfA^AAffr 
^A&SRA A A 
etj tlb mmjjiup.mm 
§Afflfn]AA° 

MIPS R4000 A 
R10000 A A TLB 

AA&tjKo 

MIPS 64 |1] MIPS III 

mm\m 

A A 2F MWt7 Irl o 

Load mmnmtitmm, 

mips hi A, A#A 

l?##f Load %iM 

nAumtitm^m 

Ao 

MIPS 64 |fj MIPS III 


AAAAATOAISAAUiTII^fI 
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;fe;S2P^AiI#4L iSSJA 
Am, AMA, &3 g%H, 

lj.uA FCSR A AAA Invalid 
Operation Enable 'f&'SWMi & 

b, mAAn&Anmm 
A , ilMIMli: 

( 0x80000000 sg 

0x80000000 00000000 )o 

mips hi A A A A 

R\l‘, AA'A'M.AAMi 
WtftMA, ffiMInlfl 
M A A IE JR A 
( 0x7fffffff A 

0x7fffffff ffffffff)o 

MIPS 64 \s\ MIPS III 

'S a & $y b 

AB 2F 6<J FCSR 
[CC2:CC7]&AB ([31:26]), 
KB CC0> CC1 ftnmffl. 

% 0o 

MIPS III 2F 

MIPS 64 ^S7 A A 

is? A o 

TLB WA 

AB 2F AA.W KX,UX,SX 
A: , XTLB M A A P A TLB 

MAAP+01^1 

MIPS III A j|J 

kx,ux,sx AAK 

A 64 AAillAU 32 
A.m±, B TLB M 
AA XTLB MAA 
5'JAWBMAAP 

MIPS 64 |W| MIPS III 
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14 


14.1 DDR2 SDRAM#HfcHa##| 

TWJ^ PMON 4^ DDR2 SSBfMJ? 

#dclinc REG_A DDR ESS 0x0 
#define CONFIG_BASE OxaffffeOO 

.global ddr2_config 
.ent ddr2_config 
.set noreorder 
.set mips3 
ddr2_config: 

la tO, ddr2_reg_data 

addu tO, tO, sO 

li tl, Oxld //f,ffFSeS29 y h#fl 

li t2, CONFIG_BASE 

reg_write: 

sd al, REG_ADDRESS(t2) 

subu tl, tl, 0x1 

addiu tO, tO, 0x8 

bne tl, $0, reg_write 
addiu t2, t2, 0x10 

//KB#f(CTRL_03 ^Wstarta 
li t2, CONFIG_BASE 

la tO,DDR2_CTL_start_DATA_LO 

addu tO, tO, sO 

Id al, 0x0(t0) 

sd al, 0x30(t2) 

jr ra 

nop 

.end ddr2_config 

.rdata 
.align 5 

ddr2_reg_data: 

//0000000_0 arefresh 0000000_1 ap 0000000_1 addr_cmp_en 0000000_1 active_aging 
DDR2_CTL_00_DATA_LO: .word 0x00000101 

// 0000000_1 ddrii_sdram_mode 0000000_1 concurrentap 0000000_1 bank_split_en 0000000_0 
auto_refresh_mode 

DDR2_CTL_00_DATA_HI: .word 0x01000100 #no_concurrentap 
//DDR2_CTL_00_DATA_HI: .word 0x01010100 

//0000000_0 ecc_disable_w_uc_err 0000000_1 dqs_n_en 0000000_0 dll_bypass_mode 0000000_0 dlllockreg 
//DDR2_CTL_01_DATA_LO: .word 0x00010100 #dll_by_pass 
DDR2_CTL_01_DATA_LO: .word 0x00010000 

//0000000_0 fwc 0000000_0 fast_write 0000000_0 enable_quick_srefresh 0000000_0 eight_banl<_modc 
DDR2_CTL_01_DATA_HI: .word 0x00010000 

//0000000_0 no_cmd_init 0000000_0 intrptwritea 0000000_0 intrptreada 0000000_0 intrptapburst 
DDR2_CTL_02_DATA_LO: .word 0x00000000 

//0000000_1 priority_en 0000000_0 power_down 0000000_1 placement_en 0000000_1 odt_add_turn_clk_en 
DDR2_CTL_02_DATA_HI: .word 0x01000101 

//0000000_1 rw_same_en 0000000_0 reg_dimm_enable 0000000_0 reduc 0000000_0 pwrup_srefresh_exit 
DDR2_CTL_Q3_DATA_LO: .word 0x01000000 _ 
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//0000000_1 swap_port_rw_same_en 0000000_1 swap_en 0000000_0 start 0000000_0 srefresh 
DDR2_CTL_03_DATA_HI: .word 0x01010000 

//0000000_0 write_modereg 0000000_1 writeinterp 0000000_1 tref_enable 0000000_1 tras_lockout 
DDR2_CTL_04_DATA_LO: .word 0x00010101 

//000000_01 rtt_0 000000_00 ctrl_raw 000000_10 axiO_w_priority 000000_10 axiO_r_priority 
DDR2_CTL_04_DATA_HI: .word 0x01000202 

//00000_100 column_size 00000_101 caslat 00000_010 addr_pins 000000_10 rtt_pad_termination 
DDR2_CTL_05_DATA_LO: .word 0x04050102 #CL =5 
//DDR2_CTL_05_DATA_LO: .word 0x04040102 #CL =4 

//00000_000 q_fullness 00000_000 port_data_error_type 00000_000 out_of_range_type 00000_000 max_cs_reg 

DDR2_CTL_05_DATA_HI: .word 0x00000000 

//00000_010 trtp 00000_010 trrd 00000_010 temrs 00000_011 tcke 

//DDR2_CTL_06_DATA_LO: .word 0x01020203 #125 M 

//DDR2_CTL_06_DATA_LO: .word 0x02020203 #400 

DDR2_CTL_06_DATA_LO: .word 0x03050203 #800 

//0000_1010 aprebit 00000_100 wrlat 00000_010 twtr 00000_100 twr_int 

//DDR2_CTL_06_DATA_HI: .word 0x0a040203 #125 M 

//DDR2_CTL_06_DATA_HI: .word 0x0a040204 #400 

DDR2_CTL_06_DATA_HI: .word 0x0a040306 #800 

//0000_0000 ecc_c_id 0000_1 111 cs_map 0000_0111 caslat_lin_gate 0000_1010 caslat_lin 
//DDR2_CTL_07_DATA_LO: .word 0x000f0808 #CL=4//cs_map to cs0-cs3 
DDR2_CTL_07_DATA_LO: .word 0x00030a0b #CL=5//cs_map to cs0-cs3 
//DDR2_CTL_07_DATA_LO: .word OxOOOfOaOa #CL=5//cs_map to cs0-cs3 
//DDR2_CTL_07_DATA_LO: .word 0x000c0708 #CL=4//cs_map to cs2-cs3 
//0000_0000 max_row_reg 0000_0000 max_col_reg 0000_0010 initaref 0000_0000 ecc_u_id 
//DDR2_CTL_07_DATA_H1: .word 0x00000200 
DDR2_CTL_07_DATA_HI: .word 0x00000400 #800 

//0000_0001 odt_rd_map_cs3 0000_0010 odt_rd_map_cs2 0000_0100 odt_rd_map_cs 1 0000_1000 
odt_rd_map_cs0 

DDR2_CTL_08_DATA_LO: .word 0x01020408 

//0000_0001 odt_wr_map_cs3 0000_0010 odt_wr_map_cs2 0000_0100 odt_wr_map_cs 1 0000_1000 
odt_wr_map_cs0 

DDR2_CTL_08_DATA_HI: .word 0x01020408 

//0000_0000 port_data_error_id 0000_0000 port_cmd_error_type 0000_0000 port_cmd_error_id 0000_0000 
out_of_range_source_id 

DDR2_CTL_09_DATA_LO: .word 0x00000000 

//000_00000 ocd_adjust_pup_cs_0 000_00000 ocd_adjust_pdn_cs_0 0000_0100 trp 0000_1000 tdal 

//DDR2_CTL_09_DATA_HI: .word 0x00000204 #125 M 

//DDR2_CTL_09_DATA_H1: .word 0x00000408 #400 

DDR2_CTL_09_DATA_HI: .word 0x0000060c #800 

//00_111111 age_count 000_01111 trc 000_00010 tmrd 000.00000 tfaw 

//DDR2_CTL_10_DATA_LO: .word 0x3f070200 #125 M 

//DDR2_CTL_10_DATA_LO: .word 0x3f0f0200 #400 

DDR2_CTL_10_DATA_LO: .word 0x3fla021b #800 

//0_0011101 dll_dqs_delay_2 0_0011101 dll_dqs_delay_l 0_0011101 dll_dqs_delay_0 00_111111 
command_age_count 

DDR2_CTL_ 10_DATA_HI: .word 0xl717173f 

//0_0011101 dll_dqs_delay_6 0_0011101 dll_dqs_delay_5 0_0011101 dll_dqs_delay_4 0_0011101 
dll_dqs_delay_3 

DDR2_CTL_1 l_DATA_LO: .word 0x17171717 

//0_1011111 wr_dqs_shift 0_1111111 dqs_out_shift 0_0011101 dll_dqs_delay_8 0_0011101 dll_dqs_delay_7 
DDR2_CTL_11_DATA_HI: .word 0x5f7fl517 

//00001011 tras_min 00000000 out_of_range_length 00000000 ecc_u_synd 00000000 ecc_c_synd 
//DDR2_CTL_12_DATA_LO: .word 0x05000000 #125 M 
//DDR2_CTL_12_DATA_LO: .word OxObOOOOOO #400 
DDR2_CTL_12_DATA_LO: .word 0x15000000 #800 

//0000000_000101010 dll_dqs_delay_bypass_0 00011100 trfc 00000100 trcdjnt 

//DDR2_CTL_12_DATA_HI: .word 0x01ff0302 #125/2 M,read_dqs_delay_max 

//DDR2_CTL_12_DATA_HI: .word 0x002a0302 #125/2 M 

//DDR2_CTL_12_DATA_HI: .word 0x002a0602 #125 M 

//DDR2_CTL_ 12_DATA_HI: .word 0x002a3c04 #400 

DDR2_CTL_ 12_DATA_HI: .word 0x002a3c05 #800 


/lmngson\ 
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//0000000_000101010 dll_dqs_delay_bypass_2 0000000.000101010 dll_dqs_delay_bypass_l 
//DDR2_CTL_13_DATA_LO: .word OxOlffOlff #read_dqs_delay_max 
DDR2_CTL_13_DATA_LO: .word 0x002a002a 

//0000000.000101010 dll_dqs_delay_bypass_4 0000000.000101010 dll_dqs_delay_bypass_3 
//DDR2.CTL. 13.DATA.Hl: .word OxOlffOlff #read_dqs_delay_max 
DDR2.CTL.13_DATA.HI: .word 0x002a002a 

//0000000.000101010 dll_dqs_delay_bypass_6 0000000.000101010 dll_dqs_delay_bypass_5 
//DDR2_CTL_14_DATA_LO: .word OxOlffOlff #read_dqs_delay_max 
DDR2_CTL_14_DATA_LO: .word 0x002a002a 

//0000000.000101010 dll_dqs_delay_bypass_8 0000000.000101010 dll_dqs_delay_bypass_7 
//DDR2_CTL_14_DATA.Hl: .word OxOlffOlff #read_dqs_delay_max 
DDR2_CTL_14.DATA.HI: .word 0x002a002a 
//0000000.000000000 dll.lock 0000000.000100100 dll.increment 
DDR2_CTL_15_DATA_LO: .word 0x00000004 

//0000000.010110100 dqs.out.shift.bypass 0000000.010000111 dll.start.point 
DDR2.CTL. 15_DATA.Hl: .word 0x00b40020 

//000000.0000000000 int.ack 0000000.010000111 wr.dqs.shift.bypass 
DDR2_CTL_16_DATA_LO: .word 0x00000087 
//00000.00000000000 int.status 00000.00000000000 int.mask 
DDR2_CTL_16_DATA.Hl: .word 0x000007ff #no_interrupt 
//DDR2.CTL.16_D AT A.HI: .word 0x00000000 #no_masked 
//0.000000000000000 emrsl.data 00.00100000011011 tref 
//DDR2_CTL_17_DATA_LO: .word 0x0000004b #125/16 M 
//DDR2_CTL_17_DATA_LO: .word 0x0000009c #20 M 
//DDR2_CTL_17_DATA_LO: .word 0x000004b0 #125 M 
//DDR2_CTL_17_DATA_LO: .word 0x0000081b #400 
DDR2_CTL_17_DATA_LO: .word 0x0000101b #800 
//0.000000000000000 emrs2_data_l 0.000000000000000 emrs2_data_0 
DDR2.CTL. 17_DATA.Hl: .word 0x00000000 
//0.000000000000000 emrs2_data_3 0.000000000000000 emrs2_data_2 
DDR2.CTL.18.DATA.LO: .word 0x00000000 

//0000000000011100 axiO_en_size_lt_width_instr 0.000000000000000 emrs3_data 
DDR2_CTL_18_DATA.Hl: .word OxOOlcOOOO 
//0000000011001000 tdll 0000000001101011 tcpd 
DDR2_CTL_19_DATA_LO: .word 0x00c8006b 
//0100100011100001 tras.max 0000000000000010 tpdex 
//DDR2.CTL. 19_DATA.Hl: .word 0x04b00002 #125 M 
//DDR2.CTL. 19_DATA.Hl: .word 0x48el0002 #400 
DDR2.CTL.19_DATA.Hl: .word 0x68el0002 #800 
//0000000011001000 txsr 0000000000011111 txsnr 
//DDR2_CTL_20_DATA_LO: .word 0x00c8000f #125 M 
//DDR2_CTL_20_DATA_LO: .word 0x00c8001f #400 
DDR2_CTL_20_DATA_LO: .word 0x00c8002f #800 
//0000000000000000 xor.check.bits 0000000000000000 version 
DDR2_CTL_20_DATA.Hl: .word 0x00000000 
//000000000000000000110110 tinit 
DDR2.CTL.2l.DATA.LO: .word 0x00030d40 #real 
//DDR2.CTL.2l.DATA.LO: .word 0x00000036 #simulation 
//000.0000000000000000000000000000000000000 ecc.c.addr 
DDR2.CTL.21 _DATA.Hl: .word 0x00000000 

//000000000000000000000000000.0000000000000000000000000000000000000 ecc.u.addr 
DDR2_CTL_22_DATA_LO: .word 0x00000000 
DDR2_CTL_22_DATA.Hl: .word 0x00000000 

//000000000000000000000000000.0000000000000000000000000000000000000 out_of.range.addr 
DDR2_CTL_23_DATA_LO: .word 0x00000000 
DDR2.CTL.23_DATA.Hl: .word 0x00000000 

//000000000000000000000000000.0000000000000000000000000000000000000 port.cmd.error.addr 
DDR2_CTL_24_DATA_LO: .word 0x00000000 
DDR2.CTL.24_DATA.Hl: .word 0x00000000 

//0000000000000000000000000000000000000000000000000000000000000000 ecc.c.data 
DDR2_CTL_25_DATA_LO: .word 0x00000000 
DDR2.CTL.25_DATA.Hl: .word 0x00000000 
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//OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO ecc_u_data 
DDR2_CTL_26_DATA_LO: .word 0x00000000 
DDR2_CTL_26_DATA_HI: .word 0x00000000 

//oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo 

DDR2_CTL_27_DATA_LO: .word 0x00000000 
DDR2_CTL_27_DATA_HI: .word 0x00000000 

//oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo 

DDR2_CTL_28_DATA_LO: .word 0x00000001 
DDR2_CTL_28_DATA_HI: .word 0x00000000 

//0000000_1 rw_same_en 0000000_0 reg_dimm_enable 0000000_0 reduc 0000000_0 pwrup_srefresh_exit 
DDR2_CTL_start_DATA_LO: .word 0x01000000 

//0000000_1 swap_port_rw_same_en 0000000_1 swap_en 0000000_0 start 0000000_0 srefresh 
DDR2_CTL_start_DATA_HI: .word 0x01010100 


/lmngson\ 


14.2 CPU, PCI® P 


14.2. l.cpujt'fiijn |£-iAffig: 


3ff00000 

0000000000000000 0000000010000000 

3ff00010 

fffffffffffOOOOO fffffffffffOOOOO 

3ff00020 

fffffffffOOOOOOO fffffffffOOOOOOO 

3ff00030 

fffffffffffOOOOO fffffffffffOOOOO 

3ff00040 

0000000000000000 0000000010000001 

3ff00050 

0000000000000000 0000000000000000 

3ff00060 

0000000080000000 fffffffffffOOOOO 

3ff00070 

fffffffffffOOOOO fffffffffffOOOOO 

3ff00080 

ffffffffgooooooo fffffffffffOOOOO 

3ff00090 

fffffffffffOOOOO fffffffffffOOOOO 

3ff000a0 

0000000000000000 0000000000000000 

3ff000b0 

0000000000000000 0000000000000000 


BP: 

MasterO ®P 0 256M,l^t'tglJ DDR,CPU Pt/SIlfeilt 0-256M,l!^fplJ DDR P 

0-256M. 

MasterO ® P 1 256M,U^|p'f lJ PCI,CPU 256M-512M WM'M PCI, M 

W HiltP^tl] PCIMAP o 

MasterO ® P 3,4 CPU 40 EffiP 2,3 

Master 1 ® P^/J^ 2GMMM DDR,PCI 2G-4G DDR fPj 0-2G- 

14.2.1 masterO(CPUilJPCIfnCPUiljDDR)^i^lBfi: 

®P 1 cpu 256M 3 4- 64M pci ®P 7j 

il 32 pci 

fP 0^^/Stl 256M,P^iSilPi§»®P 1 IIT. 

WP 3 Kg* DDR, ***^pl* DDR 2G, MX 4G(&ftKg*-v£ 

§£3d#2G|ftDDR£fS]). 

ttP 4 Kg**^-^ 1G PCI ffiP, CPU fpj 1G-2G ?lj PCI f|<J 1G-2G 0 
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*(unsigned volatile long long *) 0x900000003ff00010 = 0x0000000080000000; //base % 2G 
^/unsigned volatile long long *) 0x900000003ff00030 = 

0xffffffff00000000lmask;//0xffffffff80000000; //mask AAFAl'l'J DDR AAlf 53,mask — 
~(2 A n-l). 

^(unsigned volatile long long *) 0x900000003ff00050 = 0; //map 3 \ DDR [Kj 0 it!/ ill: 


/lnongson\ 


256M 4PAif4l 3 1" 64M PCI ® P 0444E: 

0-0x03ffffff,@A VGA M#(0xb8000 

128M pelvis AmihBios^n^A 

PCI BIOS 1 1 1 W P 2 A 0x04000000-0x07ffffff,A I I 3 /E 

0x08000000-0x0bffffffo 


/* 0,00 0010 ,0000 01,00 0000 */ 

* (volatile int pOxffffffffbfcOOl 10 = 0x02040; //PCIMAP 


rtIK'I'l'i'J'P'l l 2 A 0xl4000000-0xl7ffffff,® P 3 A Ox 18000000-0x 1 bfffffP 


/* 0,00 0110 ,0001 01,00 0000 */ 

* (volatile int *)0xffffffffbfe00110 = 0x06140; //PCIMAP 


bios pci cpu WWMilM pci ifeiit^A^]04,PCi mi±W> 

0x10000000 CPU ijj ]bjiiC-ix PCI 

fWA CPU AN PCI mmn PCI S to M A»04 

TM^MA4lgP 4 nmj& CPU 1G-2G gjj PCI 1G-2G 1)11, _ 

loongson2e_pci_mem_resource.start = 0x40000000UL; 
loongson2e_pci_mem_resource.end = 0x7fffffffUL; 

/*set cpu window3 to map CPU lG-> PCI 1G */ 
asmf.set mips3;dli $2,0x900000003ff00000;li $3,0x40000000;sd $3,0xl8($2);or 
$3,l;sd $3,0x58($2);dli $3,0xffffffffc0000000;sd $3,0x38($2);.set mipsO" :::"$2","$3 M ); 


14.2.2 Masterl(pcii!jddr^|^)^i^.M£S: 

PCI m DDR pci P 

PCI iittl ft 04 PCI A|bj CPUo Masterl itl/ilhW P W 

DDR 04 A AiAiltAo IBg^A^AMMSilililiAP Mask 

MX Masterl ffi P 0 A 2G, PCI 2G-4G 2G DDR £fS]. 

MX Masterl ffiP 1 ft 8M,8-16M DMA (AmAI^vA 0M, 

0 ft4R VGA M Aifeilt A %, A A 04 04 {& CPU A fnj VGA M AiAlit 04 04#l A AJ 04ft 3 \ DDR 
4P VGA .SASffift 
Masterl fP3, 4 0 l!]. 


A A AS ft A14 AM A ft SAPS ft ft 
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/* 

* PCI to local mapping: [2G,2G+256M] -> [0.256M] 

*/ 

* (volatile int *)0xffffffffbfe00010 = 0x80000000; //PCI_BASE0 2G 

* (volatile int *)0xffffffffbfe00014 = 0x0; 

* (volatile int *)0xffffffffbfe00150= 0x8000000c; Ilk'h'M 2G,PCI64 

* (volatile int *)0xffffffffbfe00154 = Oxffffffff; 

/*set pci 2G -> DDR 0 ,window size 2G*/ 

asmf.set mips3;dli $2,0x900000003ff00000;li $3,0x80000000;sd $3,0x60($2);sd 
$0,0xa0($2);dli $3,0xffffffff80000000;sd $3,0x80($2);.set mipsO" :::"$2",”$3"); 

/* 

* PCI to local mapping: [8M,16M] -> [8M,16M] 

*/ 

* (volatile int *)0xffffffffbfe00018= 0x00800000;//PCI_BASEl SAlIJj 8M 
*(volatile int *)0xffffffffbfe0001c = 0x0; 

* (volatile int *)0xffffffffbfe00058 = 0xH'80000c;// >ch 8M 

* (volatile int *)0xffffffffbfe0005c = Oxffffffff; 

/*set pci 8-16M -> DDR 8-16M ,window size 8M*/ 

asm(".set mips3;dli $2,0x900000003ff00000;li $3,0x800000;sd $3,0x68($2);sd 
$3,0xa8($2);dli $3,0xffffffffff800000;sd $3,0x88($2);.set mipsO" :::”$2”,"$3"); 


14.3 

//pci_conf_read(int bus,int addrjnt access_type) 
#define PCI_ACCESS_READ 0 


if (bus == 0) { 

/* Type 0 configuration on onboard PCI bus */ 
if (device > 20 II function > 7) 

return ~0; /* device out of range */ 

addr = (1 « (device+11)) I (function « 8) I reg; 
type = 0x00000; 


else { 

/* Type 1 configuration on offboard PCI bus */ 
if (bus > 255 II device > 31 II function > 7) 
return ~0; /* device out of range */ 

addr = (bus « 16) I (device « 11)1 (function « 8) I reg; 
type = 0x10000; 


4 PS ^ e] 
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♦(volatile int *)0xffffffffbfe00004 1= 0x28000000;//}# PCICMD [# Master Abort 111 Target Abort 
♦(volatile int *)0xffffffffbfe00118 = (addr » 16) I type; //PCIMAP_CFG 

if (access_type==PCI_ACCESS_READ) 

data = *(volatile pcireg_t *) 0xffffffffbfe80000 (addr & Oxfffc)); 
else 

♦ (volatile pcireg_t *) 0xffffffffbfe80000 (addr & Oxfffc)) ;=data; 

14.4 PCI lOihHM-k 

//outb(data,port); 

*(volatile char *)(0xffffffffbfdOOOOO+port)=data; 

//data=inb(port); 

data=*(volatile char *)(0xffffffffbfd00000+port); 


14.5 t$n&g 

CPU iHliPEft int[3:0]X4hk cause IP5~IP2,cpu WjSZ case 

IP6,cpO_counter cause IP7o 

cause EXCODE % 0, fljlft 

cause 

IP2-IP7 I^IMfK##CPO_STATUS IP6 ^ 

Mo 

sjiw®hni^£e mmkfeo 


14.6 PCI 


m pci 


//can not change gnt to break pci transfer when device's gnt not deassert for some broken device 
* (volatile int *)0xffffffffbfe00168=0x00fe0105; 


m cpu ifnj pci , wj pci i&g-s 

— I'o], retry rf^o 7 P7lh CPU 

retry,bj SSf retry ^ffclf#4§o 

//make pci retry max 32. 

* (volatile int *)0xffffffffbfe00058 1=0x2000; 
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14.7 MisMi&g 

Tffi^—II mplayer ^iia VIDIX 

\A -f ( i 5? Ml Wi ) o ill (ill Jv J‘ VIDIX i}-j # ML VIDeo interface for *niX A{ § 
(http://vidix.sf.net) 


static int is_supported_fourcc(uint32_t fourcc) /* */ 

{ 

switch(fourcc) 


{ 

case IMGFMT_YV12: 

return supports_planar; 
default: 
return 0; 


} 


} 


/* 




r a tx itf {S (ill H i 


■Th 




*/ 


static int godson_vid_init_video( vidix_playback_t *config ) 

{ 

godson_vid_stop_video(); 

/* warning, if left or top are != 0 this will fail, as the framesize is too small then */ 
left = config->src.x; 
top = config->src.y; 
src_h = config->src.h; 
src_w = config->src.w; 
is_420 = 0; 

if(config->fourcc == IMGFMT_YV12 II 
config->fourcc == IMGFMT_I420 II 
config->fourcc == IMGFMTJYUV) is_420 = 1; 


dest_w = config->dest.w; 
dest_h = config->dest.h; 
besr.fourcc = config->fourcc; 


1 d 3 IMK 1 aM PI £ fI 
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config->offset.y = 0; 
config->offset.u = 0x20; 
config->oft'sct.v = 0x40; 

src_offset_y = 0; 
src_offset_u = 0x20; 
src_offset_v = 0x40; 

num_godson_buffers= config->num_frames; 

godson_buffer_base[0][0]= (godson_overlay_offset + src_offset_y); 
godson_buffer_base[0][l]= (godson_overlay_offset + src_offset_u); 
godson_buffer_base[ 0 ][ 2 ]= (godson_overlay_offset + src_offset_v); 

/* godson paramter cal begin */ 

outFMT = 0x0; 
inFMT = 0x1; 

ZoomEn = 0x1; 

Y2R_EN = 0x1; 
res = Oxa; 

ori_x = src_w; 
ori_y = src_h; 
out_x = dest_w; 
out_y = dest_h; 

framebuffer = 0x14000000 + (config->dest.y) * 1280*2 + (config->dest.x) * 2; 
stride = 1280*2; 

//end setting 

regO = 0; 


4 PI ^ f] 
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regO = regOI(((unsigned int)Y2R_EN) « 1); 
regO = regOI (((unsigned int)ZoomEn) « 2); 
regO = regOI (((unsigned int)inFMT) « 3); 
regO = regOI(((unsigned int)outFMT) « 5); 
regO = regOI(((unsigned int)res) « 7); 

regl = 0; 

regl = regll(((unsigned int)ori_y)); 
regl = regll(((unsigned int)ori_x)« 11); 

reg2 = 0; 

reg2 = reg2l(((unsigned int)out_y)); 
reg2 = reg2l(((unsigned int)out_x)« 11); 

reg3 = framebuffer; 

reg4 = stride; 

ov_stepx = FixFloat(ori_x)/ out_x; 
ov_stepy = FixFloat(ori_y)/ out_y; 

reg5 = 0; 

reg5 = reg51 (((unsigned int)ov_segment_size)); 
reg5 = reg5l(((unsigned int)ov_stepx)« ll/*23*/); 

ov_size_mul_step = ov_stepx * (ov_segment_size-l); 

if(ori_x%64 == 0) 

ov_last_segment_size = cal_actual_point(FixFloat(ori_x), ov_stepx) 
cal_actual_point(FixFloat(ori_x - 64), ov_stepx); 

else 

ov_last_segment_size = cal_actual_point(FixFloat(ori_x), ov_stepx) 
cal_actual_point(FixFloat((ori_x/64)*64), ov_stepx); 

/* if(ori_x%32 == 0){ 


/lmngson\ 
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ov_last_segment_size = (FixFloat(ori_x) / ov_stepx) - (FixFloat(ori_x - 

32)/ov_stepx); 

}else{ 

ov_last_segment_size = (FixFloat(ori_x) / ov_stepx) - (FixFloat((ori_x / 

32)*32)/ov_stepx); 

} 

*/ 


reg6 = 0; 

reg6 = reg6l(((unsigned int)ov_last_segment_size)); 

reg6 = reg6l(((unsigned int)ov_size_mul_step)« (ll/*+12*/)); 

reg7 = 0; 

reg7 = reg71 (((unsigned int)(ov_stepy))/*« 12*/); 

reg8 = config->dest.x; 
reg9 = 1280; 


return 0; 

} 


/* '\% godson_vid_init_video WC 

*/ 


static void godson_vid_display_video( void ) 

{ 


*((unsigned int *)godson_mmio_base 
*((unsigned int *)godson_mmio_base 
*((unsigned int *)godson_mmio_base 
*((unsigned int *)godson_mmio_base 
*((unsigned int *)godson_mmio_base 
*((unsigned int *)godson_mmio_base 
*((unsigned int *)godson_mmio_base 
*((unsigned int *)godson_mmio_base 
*((unsigned int *)godson_mmio_base 


+ 0) = regO 1 0x1; 

//control 

+ 1) =regl; 

//ori pic size 

+ 2) = reg2; 

//out pic size 

+ 3) = reg3; 

//framebuffer start addr 

+ 4) = reg4; 

//stride 

+ 5) = reg5; 

//zoom control 1 

+ 6) = reg6; 

//zoom control 2 

+ 7) = reg7; 

//zoom control 3 

+ 8)= reg8; 

//zoom control 3 
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*((unsigned int *)godson_mmio_base + 9) = reg9; //zoom control 3 

*((unsigned int *)godson_mmio_base + 0) = regO & Oxfffffffe; //control 

} 


ItS hk fM il 5 fin ic P4ill Uncached Accelerated fPj TLB i&lto Ik 
drivers/char/mem.c phys_mem_access_prot()B§lfc, 

^ Framebuffer itll ill: $ fa] , btt IS & M P# jjR iS 14 

_CACHE_UNCACHED_ACCELERATEDo ffiiiS# 4J77/4FJ 144T Jf 2F fPj Uncache 

4T Jf uncache pJPiUEftMT 1 : 
linux 4] \ c 0, driver/char/mem.c 


/imngsonX 


#ifdef CONFIG_LOONGSON_VIDEO_ACCELERATED 
static unsigned long vgamem_start=0,vgamem_end=0; 
static int videoacc=l; 

#endif 

static int mmap_mem(struct file * file, struct vm_area_struct * vma) 

{ 

size_t size = vma->vm_end - vma->vm_start; 

if (!valid_mmap_phys_addr_range(vma->vm_pgoff, size)) 
return -EINVAL; 

vma->vm_page_prot = phys_mem_access_prot(file, vma->vm_pgoff, 

size, 

vma->vm_page_prot); 

#ifdef CONFIG_LOONGSON_VIDEO_ACCELERATED 
if(videoacc) 

{ 

unsigned long offset = vma->vm_pgoff « PAGE_SHIFT; 
if((offset >= vgamem_start) && (offset <vgamem_end)) 
vma->vm_page_prot = 

_pgprot((pgprot_val(vma->vm_page_prot)&~_CACHE_MASK)l_CACHE_UNCACHED_ACC 

ELERATED); 

} 

#endif 

/* Remap-pfn-range will mark the range VM_IO and VM_RESERVED */ 
if (remap_pfn_range(vma, 

vma->vm_start, 

vma->vm_pgoff, 

size, 

vma->vm_page_prot)) 
return -EAGAIN; 
return 0; 
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} 


#ifdef CONFIG_LOONGSON_VIDEO_ACCELERATED 
#include <linux/pci.h> 

#ifndef pci_for_each_dev 

#define pci_for_each_dev for_each_pci_dev 

#endif 


static int_init my vgamem_init(void) 

{ 

struct pci_dev *dev=0; 
struct resource *r; 
int idx; 

if(!videoacc)return 0; 
pci_for_each_dev(dev) { 

if ((dev->class » 16) == PCI_BASE_CLASS_DISPLAY) 

{ 

for (idx=0; idx < PCI_NUM_RESOURCES; idx++) { 

r = &dev->resource[idx]; 
if (!r->start && r->end) { 
continue; 

} 

if (r->flags & IORESOURCE IO) 
continue; 

if (r->flags & IORESOURCE_MEM) 

{ 

vgamem_start=r->start; 

vgamem_end=r->end; 

printk("vga:start=%lx,end=%lx\n",vgamem_start,vgamem_end); 
return 0; 

} 

} 


} 

} 

printk("<0>can not find vga device\n"); 
return 0; 

} 

late_initcall(my vgamem_init); 

static int_init videoacc_setup(char *options) 

{ 

if ([options II !*options) 
return 0; 

if(options[0]=='0')videoacc=0; 
else videoacc=l; 
return 1; 

} 


_setup("videoacc=", videoacc_setup); 

#endif 
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Errata: SL/f Iftfr fftj fnj 
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mm a 


MULTG — fH(Godson2) 


31 26 25 21 20 16 15 11 10 6 5 0 


SPECIAL2 

rs 

rt 

rd 

0 

MULTG 

011100 




00000 

010000 

6 

5 

5 

5 

5 

6 


MULTG rd, rs, rt 
32 tiffin, 
rd rs * rt 



prod <- GPR[rs]3i..o * GPR[rt]3i..o 
rd <- sign_extend(prod3i..o) 


Wh 

m 
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MULTUG —^c#^^(Godson2) 


31 26 25 21 20 16 15 11 10 6 5 0 


SPECIAL2 

rs 

rt 

rd 

0 

MULTUG 

011100 




00000 

010010 

6 

5 

5 

5 

5 

6 


^4^^: MULTUG rd, rs, rt 
32 tiMIII. 
rd rs * rt 

^-^64 «= #^w#^rd^ o 


prod <- (0 || GPR[rs]3i..o) * (0 || GPR[rt]3i..o) 
rd <-sign_extend(prod3i..o) 


Wk 

% 


PS&^I 
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DMULTG —>^ffl(Godson2) 


31 26 25 21 20 16 15 11 10 65 0 


SPECIAL2 

rs 

rt 

rd 

0 

DMULTG 

011100 




00000 

010001 

6 

5 

5 

5 

5 

6 


DMULTG rd, rs, rt 
64 

rd rs * rt 



prod <- GPR[rs] * GPR[rt] 
rd <- prod63..o 


mb: 

% 
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DMULTUG —^c#-^^^(Godson2) 


31 26 25 21 20 16 15 11 10 6 5 0 


SPECIAL2 

rs 

rt 

rd 

0 

DMULTUG 

011100 




00000 

010011 

6 

5 

5 

5 

5 

6 


DMULTG rd, rs, rt 
64 tiMIII. 
rd 4r rs * rt 



prod <- (0 || GPR[rs]) * (0 || GPR[rt]) 


rd <- prod63..o 


Wk 

% 


PS&^I 
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DIVG —|^(Godson2) 


31 26 25 21 20 16 15 11 10 6 5 0 


SPECIAL2 

rs 

rt 

rd 

0 

DIVG 

011100 




00000 

010100 

6 

5 

5 

5 

5 

6 


DIVG rd, rs, rt 

32 

rd <- rs / rt 

{'A £ *f\f 5ft # ^rd '| J o 



q <- GPR[rs]3i..o div GPR[rt]3i..o 
LO <- sign_extend(q3i..o) 


Wk 

% 


PS&^I 


Loongson Technology Co.,Ltd 















2F 


PjMsraibv 

/Lnongscm\ 


DIVUG —^#^|^(Godson2) 


31 26 25 21 20 16 15 11 10 65 0 


SPECIAL2 

rs 

rt 

rd 

0 

DIVUG 

011100 




00000 

010110 

6 

5 

5 

5 

5 

6 


DIVUG rd, rs, rt 
32 

rd <- rs / rt 

{'A £ *f\f 5ft At ^rd ' | J o 



q <— (0 11 GPR[rs]3i..o) div (0 || GPR[rt]3i..o) 
rd <- sign_extend(q3i..o) 


mh 
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DDIVG —^^(Godson2) 


31 26 25 21 20 16 15 11 10 65 0 


SPECIAL2 

rs 

rt 

rd 

0 

DDIVG 

011100 




00000 

010101 

6 

5 

5 

5 

5 

6 


DDIVG rd,rs, rt 
64 

rd <- rs / rt 



rd <- GPR[rs] div GPR[rt] 

mh 

% 


PS&^I 
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DDIVUG —^c#^^lt(Godson2) 


31 26 25 21 20 16 15 11 10 6 5 0 


SPECIAL2 

rs 

rt 

rd 

0 

DDIVUG 

011100 




00000 

010111 

6 

5 

5 

5 

5 

6 


DDIVUG rd, rs, rt 
ffi: 64 . 

rd <- rs / rt 


rd <- (0 

mu 


GPR[rs]) div (0 || GPR[rt]) 


% 
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MODG —^H(Godson2) 


31 26 25 21 20 16 15 11 10 65 0 


SPECIAL2 

rs 

rt 

rd 

0 

MODG 

011100 




00000 

011100 

6 

5 

5 

5 

5 

6 


MODG rd, rs, rt 

32 . 

rd <- rs % rt 



q <- GPR[rs]3i ..o mod GPR[rt]3i ..0 
HI <-sign_extend(q3i..o) 


Wk 

% 
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MODUG —^c#^^II(Godson2) 


31 26 25 21 20 16 15 11 10 6 5 0 


SPECIAL2 

rs 

rt 

rd 

0 

MODUG 

011100 




00000 

011110 

6 

5 

5 

5 

5 

6 


MODUG rd, rs, rt 

rd <- rs % rt 


q <— (0 11 GPR[rs]3i..o) mod (0 || GPR[rt]3i..o) 
rd <- sign_extend(q3i..o) 


mh 






Loongson Technology Co.,Ltd 















2F 


PjMsraibv 

/imngsonX 


DMODG —^^I(Godson2) 


31 26 25 21 20 16 15 11 10 6 5 0 


SPECIAL2 

rs 

rt 

rd 

0 

DMODG 

011100 




00000 

011101 

6 

5 

5 

5 

5 

6 


DMODG rd, rs, rt 
64 . 

rd <- rs % rt 



rd <- GPR[rs] mod GPR[rt] 

mh 

% 


PS&^I 
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PjMsraibv 

/lmngson\ 


Ittt 2F 


DMODUG — ^#^^^(Godson2) 


31 26 25 21 20 16 15 11 10 6 5 0 


SPECIAL2 

rs 

rt 

rd 

0 

DMODUG 

011100 




00000 

011111 

6 

5 

5 

10 


6 


DMODUG rd, rs, rt 

64 

rd <- rs % rt 


rd <- (0 

mu 


GPR[rs]) mod (0 || GPR[rt]) 


% 
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PjMsraibv 

/lmngson\ 


MX 2F 


mm b 


B-l iUE 2 LJ-yf-r'T'T^U'i'j Paired-single(PS) |[t4 


Fmt 

Fmt=22 



ADD 

Add.ps 

SUB 

Sub.ps 

NEG 

Neg.ps 

ABS 

Abs.ps 

C.F 

C.F.ps 

C.UN 

C.UN.ps 

C.EQ 

C.EQ.ps 

C.UEQ 

C.UEQ.ps 

C.OLT 

C.OLT.ps 

C.ULT 

C.ULT.ps 

C.OLE 

C.OLE.ps 

C.ULE 

C.ULE.ps 

C.SF 

C.SF.ps 

C.NGLE 

C.NGLE.ps 

C.SEQ 

C.SEQ.ps 

C.NGL 

C.NGL.ps 

C.LT 

C.LT.ps 

C.NGE 

C.NGE.ps 

C.LE 

C.LE.ps 

C.NGT 

C.NGT.ps 

MUL 

MUL.ps 

MOV 

MOV.ps 
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2F 


PjMsraibv 

/laQngson\ 


MADD.fmt— &&m)X\ 


31 26 25 21 20 16 15 11 10 6 5 0 


SPECIAL2 

Fmt 

ft 

fs 

fd 

MADD 

011100 





011000 


6 5 5 5 5 6 


MADD.S fd, fs, ft 
MADD.D fd, fs, ft 

p. 

fd <e- ((fs * ft) + fd) 



vfd <- ValueFPR(fd, fmt) 
vfs <- ValueFPR(fs, fmt) 
vft <- ValueFPR(ft, fmt) 
StoreFPR(fd, fmt, vfd + vfs * vft) 


Wh 

\m^\m 

fRM^b 

Tyl 
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2F 


PjMsraibv 

/Lnongscm\ 


MSUB.fmt— 


31 26 25 21 20 16 15 11 10 6 5 0 


SPECIAL2 

Fmt 

ft 

fs 

fd 

MSUB 

011100 





011001 

6 

5 

5 

5 

5 

6 


MSUB.S fd, fs, ft 
MSUB.D fd, fs, ft 

fd <- (fs * ft) - fd 

Soffit, 


vfd <- ValueFPR(fd, fmt) 
vfs <- ValueFPR(fs, fmt) 
vft <- ValueFPR(ft, fmt) 
StoreFPR(fd, fmt, (vfs * vft)-vfd) 


mh 

\m^\m 

#4?,: 

Tyl 
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PjMsraibv 

/lmngson\ 


2 f 


NMADD.fmt— i 3&mkW8L$l 


31 26 25 21 20 16 15 11 10 6 5 0 


SPECIAL2 

Fmt 

ft 

fs 

fd 

NMADD 

011100 





011010 


6 5 5 5 5 6 


NMADD.S fd, fs, ft 
NMADD.D fd, fs, ft 

fd «-- ((fs * ft) + fd) 


vfd <- ValueFPR(fd, fmt) 
vfs <- ValueFPR(fs, fmt) 
vft <- ValueFPR(ft, fmt) 
StoreFPR(fd, fmt, -(vfd + vfs * vft)) 

Wh 

um^m 

W-&: 
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2F 


PjMenaHty 

/Lnongscm\ 


NMSUB.fmt— 


31 26 25 21 20 16 15 11 10 6 5 0 


SPECIAL2 

Fmt 

ft 

fs 

fd 

NMSUB 

011100 





011011 

6 

5 

5 

5 

5 

6 


NMSUB.S fd, fs, ft 
NMSUB.D fd, fs, ft 

fd <e- -((fs * ft) - fd) 


vfd <- ValueFPR(fd, fmt) 
vfs <- ValueFPR(fs, fmt) 
vft <- ValueFPR(ft, fmt) 
StoreFPR(fd, fmt, -((vfs * vft)-vfd)) 

Mt \h 

um^m 

W-&: 
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RjwWacfby 

/i |xongson\ 


2 F 

mi m&. 


ygg^gjc^m^umgo 


h m 


#iTl*jW 

2008 

1.0 



4 +>il'W pi ^ 
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